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VTrans2040Trends Analysis Technical Report

1.0 Introduction

This technical report documents the transportation trends research conducted by
the CDM Smith team as part of the VTrans2040 Trends Analysis. The following
sections utilize existing data and research documents from various governmental
agencies. Sections 2 and 3 discuss general travel trends and commuting trends by
taking a look at historical data from the past decade or so. Sections 4 and 5
discuss potential future trends in shared -use mobility and smart infrastructure
that rely on advances in technology. Section 6 discusses the potential impacts of
climate change on the transportation network in Virginia and finally Section 7
discusses the challenges of rural communities and their transportation systems.
Demographics and economic trends are discussed in separate technical reports
under separate cover.
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2.0
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General Travel Trends

Virginians travel in an increasingly mobile world and one in which
telecommunication and internet technologies can substitute for physical travel.
The demand for travel in Virginia and in the United States as a whole appear to
be slowly decreasing in a trend that, at least for highway travel, began during the
onset of the 2007 recession. There are reasons to believe that this trend may
persist, but there is actually little consensus or certainly about how the demand
for travel will grow and change in the fu ture.

Figurel: Vehicle Miles Traveled in the US and Virginia2@0R22
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Source: FHWA Highway Statisticg;able VM-1 and CDM Smith

Virginia mirrored national trends in experiencing a sustained drop in vehicle
miles traveled between 2007 and 2012 Figure 1). The trend in Virginia reversed
slightly in 2012, due to an increase in travel on non-Interstate roads (Figure 2).
Between 2002 and 2012, VMT declined at an annual average rate of0.05percent,
whil e Virgi ni aversghe pame peliod,tgrew at,an average annual
rate of 1.1 percent. Per capita VMT declined by an average of -0.4 percent per
year (Figure 3).
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Figure2: Vehicle Miles Traveled, Virginia Interstate andinoetate Roads,
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Figure3: Vehicle Miles Traveled in Virginia and Per Capita Vehicle Miles
Traveled, 202012
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Planners, scholars and pundits have speculated about the causes of the VMT
decline, with many tracing it to causes such as generational, economic and
technological factors, as well as lifestyle preferences. FHWA reviewed travel
demand by age groups from national surveys across three time periods and
found a consistent and logical trend of persons traveling less as they age Figure

4).As the

nationds and

Virginiads popul ation

can expect the demand for travel to decrease. Hbwever, the study also found that
in 2009 the youngest age groups traveled significantly less than the same age
groups in either 1995 or 2009 (FHWA, The Next Generation of Travel, 2011).
Could this trend of the millennial gene ration traveling less persist?
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Figure4: Total Annual Person Miles of Travel by Age Group, National Surveys
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Source: FHWA, 2013

According to a recent survey conducted by the Urban Land Institute, persons
across the age spectrumexpress a preference for living in places that are
walkable, have convenient transit and that are near important destinations such
as work, school and entertainment (Table 1). But this preference is especially
pronounced among Millenials (or Generation Y @rs, those born in the 80s and
90s), who, more than the other age groups surveyed, expressed a strong
preference for good access and short distances to social and other activities
(Urban Land Institute, 2013). These types ofattitudes have been confirmed in
several surveys, but they cannot answer the question of whether these expressed
preferences will produce consistently lower demand for travel .

Tablel: Locational Preferences by Generation, Urbadh Inatitute Survey

_ Baby War_Babies/
Percentage ranking at topl® GenY Gen X Silent
Boomers .
Generation
Short distance to work and schc 82% 71% 67% 57%
Walkability 76% 67% 67% 69%
Distance to family/friends 69% 57% 60% 66%
Distance to shoppiegtertainmen 71% 58% 67% 69%
Convenience of public transport 57% 45% 50% 56%

Source: Urban Land Institute, 2013

In an in-depth study focused on the factors influencing the demand for travel, a
group of UCLA researchers examined the same three nationwide household
travel surveys as the FHWA study (Evelyn Blumenberg, 2012) Consistent with
the FHWA study, they found that there was a significant difference in trip rates
for persons between 19 and 26 years of age and everyone elsd anyone between
the ages of 27 and 65.

In 1990, younger persons made more trips than older persons. In 2001 hovever,
the roles reversed d the younger group made significantly fewer daily trips than
the older cohort. In 2009, that difference not only held, it grew more pronounced
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(Figure 5) . This observation
travel survey s in 2011(FHWA, The Next Generation of Travel, 2011).

restated FHWAO®G s r

Figure5: Rates of TriMaking by Age Group, 199109
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Source(Evelyn Blumenberg, 2012)

Both the UCLA and the FHWA studies point to several causes for the differences
in VMT between younger and older cohorts, beyond the normal aging that
reduces the ability to travel:

9 The aftermath of the 2008 recession is causing lasting unemployment and
underemployment, affecting many younger workers as well as older

workers.

1 Many states have instituted graduated licensing programs, making it
more difficult to obtain full driving privileges at age 16.

i The internet can substitute for travel that would otherwise be made for

socializing or for

shopping .

In reviewing the relative strength of these effects in a statistical analysis, the
UCLA study found that economic status, including income and employment
status, to be the single most important factor in influencing how much an
individual travels. The evidence for the assertion that people substitute internet
use for transportation is scant. In fact, higher internet use actually corresponds to
studyds anal ysi

mor e travel
restrictions have delaye

Lastl vy,
d individual

t he
s 0

vehicle use

Economic factors and lifestyle preferences appear to be influencing Millenials
away from own -car driving towards public transportation and shared -use
driving. A report published by the Public Interest
describes a 40 percent increase in the number of miles traveled on public

Research Group (PIRG)

2-4
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transportation by 16-34 year olds (Davis, 2012) Younger travelers are also using
cheaper, convenient curbside bus services for irtercity travel. The Chaddick
Institute found that 48 percent of all adult curbside bus passengers are between
the ages of 18 and 25, and 73 percent of all passengers are between the ages of 18
and 35(Schwieterman, 2011)
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3.0 Commuting Trends

Of all trip purposes, getting to and from work, or commuting, places the greatest

burden on an urban areads transpor-wagtion ir
trips occur frequently (typically five days a week) a nd in large numbers (77

percent of commuters in Virginia drive alone).

Commuting is a primary reason for travel & it accounts for 16 percent of all
person trips in the U.S. and 19 percent of all U.S. person miles of travel daily.
More significantly, most of us commute to our jobs at nearly the same time of
day o for example, nearly 50 percent of our trips between 6 and 7 am. are
commute trips (Federal Highway Administration, 2009) In effect, the demands
of commuting trips during peak periods strongly influence the design and
capacity standards to which our urban roads are built. That capacity is limited,;
during the core commuting travel times, congestion is increasing, especially
around Northern Virginia and Hampton Roads.

Over the last 30 years, and as women have entered the workforce in large
numbers, commuting has changed. Many commuters now make some of their
work trips as part of a trip chain i dropping off children, ¢ onducting household
errands, and picking up necessities on their way to and from work. These varied
patterns increase the efficiency of overall travel but also have the effect of
increasing the number of non-work -related trips occurring in the peak period .
These trip chains can limit the use of carpooling or transit modes, as workers
need the flexibility to pick up their children from school if they fall ill, for
example. The Dulles Corridor Metrorail Project Impact Research (2006), for
example, reported t h at more than 9 of 10 commuter s
was important in their commute choices.

3.1 CURRENTOMMUTINGRENDS

Most commuters drive to work. Across the Commonwealth, 77 per cent drive
alone and another 10 percent ride with one or more passengers. Between 2000
and 2010, the share of workers who drove along to work remained relatively
constant (77.1% vs. 77.2%). Carpooling decreased from 12.7 percent to 10.2
percent, while working at home increased from 3.2 to 4.5 percent (Figure 6).
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Figure6: Means of Commuting by Virginia Residents, 2000 and 2010
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Source:20082013 American Community Survey, 2000 Census Transportation Planning Package, CDM

Smith

Teleworking (working from home) is an increasing trend. Telecommuting has
risen 79 percent between 2005 and 2012 and 2.¢ercent of the American work
force telecommut es, accor diMmgrvey conductee
in 2013 by the Society for Human Resource Management found a greater increase
in the number of companies planning to offer telecommuting in 2014 than those
offering just about any other new benefit (AASHTO, 2013).

COMMUTINBYCOUNTY

The percentage of commuters who drive alone is shown for each county/city in
Figure 7. For almost all Virginia Counties this percentage falls in the range of 70
to 88 percent. Commuters in the most urbanized and congested parts of the
Commonwealth rely heavily on public transportation for commuting.

3-2
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Figure7: Single Occupant Vielke Mode Share, by Residence
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Source: 2002013 American Community Survey and 2000 Census Transportation Planning Package

The transit/walk share of trips is 26 percent in Alexandria, 24 percent in
Charlottesville, 34 percent in Arlington and 11 percent in Richmond (20082013
ACS). Table 2 presents the ten counties with the lowest percentages of single-
occupant vehicle commuting in the Commonwealth.

Table2: Ten Virginia Counties with Lowest Commute SOV Share, by Place of

Residene
Auto Work at |Bus + Rail
County sov Walk/Bike Other
Non-SOV Home |+ Subway
Arlington County 52.79 7.37 6.51 4.80 27.24 1.28
Williamsburg city 57.50 13.31 21.74 4.47 2.37 0.61
Charlottesville city 58.75 10.56 16.87 5.30 7.28 1.24
Lexington city 59.02 6.34 28.29 2.44 0.00 3.90
Alexandria city 60.53 8.60 4.04 3.61 22.04 1.13
Falls Church city 64.15 /.08 3.59 6.68 17.36 1.14
MNorfolk city 69.13 12.02 5.14 7.81 4,22 1.63
MNelson County 69.47 17.74 2.19 6.64 0.00 3.96
Fairfax city 69.54 14.06 2.13 4.70 9.06 0.51
Fredericksburg city 69.84 16.47 5.65 2.63 3.73 1.68

Source: 2082013 American Community Surye

The five counties (cities) in Virginia with the highest walk/bike mode shares
have large student populations relative to their size (Table 3). Students with
part-time jobs and others with university -related jobs likely constitute a large
contingent of the walk/bike population in these areas.
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Table3: Five Virginia Counties with Highest Commute Walk/Bike Share, by

Place of Residence

Auto : Work at |Bus + Rail
County sov Walk/Bike Other
Non-SOV Home [+ Subway
Lexington city 59.02 6.34 28.29 2.44 0.00 3.90
Williamsburg city 57.50 13.31 21.74 4.47 2.37 0.61
Charlottesville city 58.75 10.56 16.87 5.30 7.28 1.24
Radford city 75.71 10.78 9.46 3.05 0.94 0.06
Harrisonburg city 73.11 12.26 8.82 3.37 1.12 1.32

Source: 208-2013 American Community Survey

Between 2000 and 2010, Alexandria, Winchester, and Arlington County
experienced gains of more than four percent in the use of public transportation.
These gains occurred in urban areas where hgher densities of population and

employment are more conducive to higher levels of transit service and usage. In
contrast, the six areas with an increase of four percent or more in those working
at home were widely scattered throughout the commonwealth, i ncluding rural

areas (Fluvanna, Middlesex, Norfolk, Prince George, and Rappahannock
Counties and Galax City), as shown in Figure 8.

Figure8: Change in Percentage of Commuters Working at Hom202000

1% - 2%

2% - 4%

| [ 4

L4

Source: 2002013 America Community Survey and 2000 Census Transportation Planning Package

The increased support among employers for telecommuting and continued
advances in communications and networking technologies are likely to result in
further increases in mode share for those wanting to work from home. Public
transportation should also continue to see modest growth in mode share in areas
where investments can be made to increase the extent, frequency and
convenience of transit services. The decline in carpooling witnessed between
2000 and 2010 may be slowed or even reversed in future years & a result of

3-4
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recent innovations in car sharing, ridesharing and transportation network
companies, as discussed in more detail inSection 3.

These shifts in future commuting patterns will have only small, incremental
impacts on the mode share of those driving alone (single occupant vehicles).
Future increases in population and employment, combined with physical and
budget limitations on the add ition of road capacity for SOVs, may result in
further spreading out of the traditional peak hours of travel. Figure 9 shows the
time Virginia commuters currently leave for work according to the 2008 -2013
American Community Survey.

Figure9: Time Leaving for Work in Virginia

Time Leaving for Work in Virginia

600,000

500,000

400,000

300,000

200,000

100,000

0 -
12:00t0 5:00to 5:30to 6:00to 6:30to 7:00to 7:30to 8:00to 8:30 to 9:00 to 10:00 to11:00 t012:00 to 4:00 to
459 529 559 629 659 729 759 829 859 959 1059 1159 359 1159
am. am am am am am am am am am am am pm. pm

Source: 2002012 American Community Survey

Length of Commute Trips

Workers in Northern Virginiads growing sub
time-wise. The U.S. Census measured average commute time for 30 foVirginia's

larger counties and cities in 2012(Figure 10). The longest average commute times

were all in the Northern region, with Stafford County, Fauquier County, and

Prince William County clocking in with commutes near 40 minutes. Lynchburg

City (16.9 minutes) in the West Central region had the shortest commute time in

the Census study (Commonwealth of Virginia, 2014) .

As population and employment continue to grow in developing and developed
regions of Virginia, more and more commuters will leave earlier or later to avoid
congestion. This is especially true in Northern Virginia, where the morning and
evening commute hour can extend three hours or more 8 especially in congested
corridors such as 1|-95 and [|-66. (Metropolitan Washington Council of
Governments, 2011)
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FigurelGd Commute Distance in Virginia, 2009
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Workers in Hampton Roads and Northern Virginia also tend to travel longer
distances to get to work. While 26 percent of Hampton Roads commuters and 32
percent of Northern Virginia workers travel 20 miles or more to get to work, 25
percent of commuters from the rest of the Commonwealth do so.

COMMUTING ANDENSITY

A regionds settlement patterns and the
related. For all Virginia commuters, regardless of age and education:

1 The higher in popula tion density an area is, the more likely a commuter is
to take public transportation ( a moderate correlation) and the slightly
more likely a commuter is to walk/bike to work (a slight correlation).

1 The lower in population density an area is, the more likely a commuter is
to drive alone, drive with others or work from home.

1 The higher in population density an area is, the more likely an 18-34 year
old commuter is likely to live there.

The charts on Figure 11 present these common-sense observatiors with census
tract commute mode of travel data from the American Community Survey.
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Upward sloping lines show a positive relationship (higher density, higher
likelihood of using mode) and downward sloping lines indicate a higher
likelihood of traveling by a particular mode as density decreases.

Figurell Correlationdbetween Density and Mode Share
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3.4 SIGNIFICANCE OF TREBIBORVIRGINIA

The cost, convenience and safety of travel will continue to influence how people
get to work. Teleworking will continue to grow but will be limited by factors
such as managerial prerogatives and the desire for faceto-face contact.
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Virginia was the first state in the nation to design and implement high -
occupancy vehicle lanes to accommodate passenger vehicle demands during
peak hours of commute travel, and there are (30 miles) of HOV lanes in the
Commonwealth. The Commonwealth is considering an expansion of its network

of variable priced toll lanes that HOV passengers and drivers can use for free,
and the st at e émicedtellsanes ms grofvn ds ivell.e d

The time, distance and location of commuter demand depend on a combination
of factors, including housing choice, the availability, convenience and cost of
different modes of transportation and the flexibility that a job offers an employee
to work at home or at different times of the day. Of these factors, pricing offers a
means of financing transportation projects and of managing peak demands on
the transportation system.
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4.0 Shared-Use Mobility Trends

Shared-use mobility describes a wide variety of new
technology-enabled services and tools that give 2 | |_{ ¢
instant access to new services and travel information

: . o L Lat hwe¢! b
while complementing traditional modes like fixed
route transit. These services include bikesharing,
carsharing, new forms of ridesharing, technology -
enabled shared ride services, new private forms of
transit and travel itinerary services that ease the
selection of travel options with a click of the mouse

or a tap on your smartphone (Filler, 2014).

Technology has made

it easier than ever for
travelers to access anc
acquire transportation
services

Shared transportation has increased significantly in recent years. Advances in
technology and social media are attracting users looking for efficiency and

convenience in choosing transportation alternatives. At the same time, congested
commutes, a lack of funding for expanding public transportation , declining car
ownership rates and limited/expensive parking in denser urban areas have
helped spur the growing popularity of shared transportation services.

These affordable and convenient services are expanding changingt he publ i cds
perceptions about travel choices. They may revolutionize how we think about

getting from point A to point B, especially for short trips , and especially in urban
environments. But less dense locaibns are seeing a rise in these types of
transportation options as well. This section further discusses trends in

ridesharing, bikesharing, carsharing, transportation network companies, and the

significance of these trends in Virginia.

The challenge is how the existing transportation network can be flexible and
integrate the shared-use mobility services.

4.1 BIKESHARING
Bikesharing systems use an array ofnetworked bike stations that allow a person
to rent a bicycle at one stationand to return it to another station. Advanced radio
frequency identification (RFID) technology (i.e. Smartcards, magnetic fobs, etc.)
and specialized wireless technology give users the ability to check out a bike
whenever and wherever they find a stocked bike station. Most bikeshare systems
offer various types of memberships, from annual to daily plans to a per trip fee.

Bikesharing systems can be categorized into three key phases, or generations.
Thepr st g e systena utilizex riree bikes; the second generation included
coin-deposit systems; and the third generation usesinformation technology (IT)
at automated self-serve kiosks. Recent technological and operational
improvements are also paving the way for a fourth generation, known as the
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4.2

demand-responsive, multimodal system . In our region, Washington D.C. was the
first jurisdiction to implement a third generation bike sharing system in the U.S.
in 2008 (FHWA, 2012). Now called Capital
Bikeshare D. C. 0s bi keshar 56
: - 56 cimEs
steadily since the. ervi
September, 2010. In March 2014, Capital |S5EE0S
Bikeshareecorded 260,000 trips systemwide
(Capital Bikeshare, 2014) Since 2007, 20.100 BIKE o
bikeshare systems have spread to 56 cities ) ?,
and two universities, with over 20,000

~
-

bicycles and 2,000 stations. An additional 20 2,000
new systems are planned for 2014 (Shaheen STATIONS
S., 2014)

Bikesharing is especially popular in major
metropolitan areas across the U.S. According
to a survey by Dr. Susan Shaheen with the

Hamd {1 SaKIF NJ
asS
Transportation Sustainability Research Center | 5 S
3s
0 A
0 X

M

Yo SNJI { dzNX
Y23INI LIKAOA
(TSRC) at the University of California & Yy $ILJdzE | G A 2
Berkeley, bikeshare users tend to be wealthier, 1
more educated, younger, Caucasian, and male
compared to the general population. Most | (2 S} f G KA S NJ
trips are of short duration (of up to 20 minutes 2

for distances of about a mile). The most w, 2 dzy 3
common use is for work and school purposes ] =0
and some of the systems show noticeable A
usage peaks during morning and evening wa f S

commute hours (Shaheen S. , University of Source: Shaheen et. al, 2014
California, Berkely - TSRC, 2012)

Despite their popularity and consistent growth, bike sharing & growth prospects
are unclear. Whether the market can expand its current user base depends in part
on how cities, counties and municipalities grow their bicycle rout e networks and
how they manage their increasingly crowded and multimodal traffic streams.
Bike sharing is reliable, cheap and easy to use. Potential users have to perceive
that it is safe as well.

CARSHARING

Carsharing is another shared-use mobility service that allows a
me mber to oOrentéod abasedo/enicle,rocia
privately owned vehicle on a temporary basis. Commercial Pﬂ’“m
carshare providers are typically rental car companies with side

businesses such as Zipcar, owned by Avis, or Car2Go, ownel - .

by Daimler. In Virginia, car sharing services catering to college Zip-Cariin VA

students have popped up near universities such as Virginia
Tech and Virginia Commonwealth University . According to the
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Transportation Sustainability Research Center at UCA, Berkeley, one million
people in the U.S. signed up for carsharing in 2013 (Figure 12). In 2003 there
were only 26,000 users (Shaheen S. , Introduction to SharedUse Mobility:
Definitions, trends, and understand”, 2014).

Figurel2 Carsharing Membership in U.S. (2003)
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Source: Shaheen, 2014

Peer-to-peer exchangesare a hew way for car owners to rent out their otherwise
underutilized personal vehicles. These programs typically screen renters and
provide insurance that covers the owner for the use of the car by the renter.
Examples of existing peer-to-peer networks include: Getaroundand Relay RidesIn
the Virginia region, Relay Ride®ffers services in Washington, DC.

Carsharing Benefits

The monetary benefits of carsharing include: lower demand for parking; fewer
miles driven and emissions produced; and lower transportation costs. Research
conducted by Dr. Susan Shaheen afTSRCUC Berkeley has shown that for each
carsharing vehicle, nine to 13 vehicles have been taken off the rad. In addition,
carshare usersown fewer cars and some become car free(E. Martin, 2010).
Carshare vehicles tend to be newer and more fuel efficient than the household
cars they replace (Arlington Count y Commuter Services, 2014) For people who
drive infrequently, the fixed costs of car ownership constitute a majority of the
costs associated with driving. By switching from personal car ownership to
carsharing membership, infrequent drivers could save hundreds or even
thousands of dollars a year.

Personal nonmonetary benefits of carsharing include (Arlington County

Commuter Services, 2014)

1 New vehicles (reliability and comfort)

1 No maintenance or repair responsibilities

1 Vehicles always clean

9 Different vehicles for different purposes (whereas private owners have the
same car all he time)
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4.3

1 Convenient locations where people live and work
1 Guaranteed parking space

Carsharing membership is a viable option for people who occasionally need a car
but don't want the expense and/or trouble of car ownership . Carsharing
transforms the automobile from a product with high fixed costs into a service
with costs on a time or mileage basis. When used in conjunction with public
transportation, walking or bicycling, carsharing can reduce or eliminate the need
to own a personal vehicle. For families, carsharing can postpone or eliminate the
need to buy a second car. For businesses, participation in a carsharing program
can reduce or eliminate the need to store and maintain company cars, or to
require employees to bring their personal cars to work (Arlington County
Commuter Services, 2014)

RIDESHARING

Traditional ridesharing involves carpooling and vanpooling services, often
arranged for work trips. Carpool passengers may not pay for their travel, if the
driver benefits by being able to use an HOV lane, or if the driver and passengers
rotate driving responsibilities. Vanpooling requires a monetary commitment to
justify the costs associated with operating and leasing a van. Vanpooling usually
involves six or more passengers and participants share the cost of the lease and
operating expenses. In 2014, there arethirteen rideshare organizations in
Northern Virginia and five in other areas of Virginia (VDOT, 2014).

There are two other forms of non-traditional ridesharing that focus on real -time
matching for one-way trips. Casual or instant carpooling first developed in
Northern Virginia in the mid -1 9 7 &nd arose with the opening of the [-95/1 -395
Expressway. Interstate 395 was thefirst HOV -designated corridor in the country
which provided an incentive for dynamic ridesharing. Locally known as

0sluggingé, commuters drive to a number

near entrances to F95 to be picked up by drivers who want to use the HOV lane
for quicker trips into Washington, DC. Slugging now serves approximately 5,000
commuters each day in the DC area(M. Oliphant, 2013).

A more dynamic development in ridesharing is the use of s martphones to
request an occasional one-way ride with someone headed towards the same
destination. The Federal Highway Administration (FHWA) is funding pilot
programs with a software company that offered one of the first of these
ridesharing apps. Carma is an app where individuals who are interested in
providing rides enroll online or through Facebook. Fees and matching
arrangements are handled through the software and drivers and riders are
encouraged to rate each other for future users. Carma is currenty operating in
major cities in Virginia.
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4.5

TRANSPORTATIONETWORKCOMPANIES
Transportation network companies are the

newest type of shared-use mobility services. 21, L{ ¢IL
These new startup companies began operating Lat hwe¢! b¢K
in San Francisco two years ago and are now As these companies
expanding into metro areas across the country. become more popular,
Uber, Lyft and Sidecar are examples of these car ownership may
ridematching services that utilize online or smart decline with younger

phone apps for booking rides. Uber and Lyft are drivers.
both available in the Hampton Roads area as well
as Washington, DC. Uber just recently began operating in the Richmond area.

According to research by the Eno

Foundation, these types of ridematching > *

services are becoming popular with > -

millenials for short trips. However there A= ]

have been issues and concerns with P, = q
liability and insurance, safety, and = '
pushback by the taxicab industry (Filler, =

2014) Regulators are questioning whether

these services are operating more like ?510¢

taxis and subject to regulation for safety. | equest Ly [ =
Californiads Public "UtilTities Commission
(PUC) determined recently that these new technology-based platforms are not
ridesharing services and are more akin to commercial services like taxis.
However, the PUC decided that these new services deserved some room for
development and created a new category called Transportation Network
Companies that is subject to fewer conditions to operate. The details of how these
requirements will impact these services remains unclear and details remain to be
worked out (Filler, 2014).

If these concerns can be addressed, ride matching can provide an affodable
alternative to get somewhere that i sndt
experts say these new ride matching services, which appeal to younger riders,

could play a crucial role in ending the reign of single -occupant cars, and many

young resid ents have embraced them as a cheaper, more reliable and, more fun

(Uber passengers get a fist bump from the driver when they first get in the car)

way to get around the city (Lovett, 2013).

SIGNIFICANCE OFRENDS FORMRGINIA

Shared-use mobility services are providing affordable and accessible
transportation options during a time of financial uncertainty . These trends have

the potential to change the current paradigm of choosing driving versus transit

by offering a wide variety of ways to travel more conveniently. The challenge is

how to integrate these services into the existing transportation network.
Virginiads | ocal, regional and statewide
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supporting these services by establishing policies and regulations to ensure
public safety. The cost to government of such actions is likely to be low. Where
some shared services such as bike sharing are subsidized by government, cost
benefit analyses can help establish whether such support is good pulic policy.

4-6



5.0

51

Smart Infrastructure Trends

Smart infrastructure al s g R S
transport at iapply infoynatiore systems 21, L{ ¢
technologies to communicate information that helps Lat hwe¢! b
operators and users make 'smarter' use of transport Innovations may
networks. Advanced technologies are in development lead to fuel

across the globe to improve our transportation economy, safety,
systems. Smarter roads and smarter vehicles can help and congestion

improve safety, congestion and fuel economy. This reduction.
section highlights some of these technologies

SURFACEMATERIALS

In recent years,the FHWA (Larson, 2011)and the private sector have stepped up
their coordinated efforts to increase highway safety through pavement design.

Wet pavement crashes and poor roadway conditions are a contributing factor to
traffic crashes. Emerging technologies in pavement surface condition monitoring

and pavement surface materials are important components in improving the

transportation system.

A few US companies have invested research and redevelopment resources into
developing safer pavement surfaces. In Ohio, a Midwest company licensed an
environmentally -friendly, organic resin -based road surface material called Ecoe
Pave® (Midwest, 2014). According to Midwest, Eco-Pave® can improve long-
term performance of unpaved and surfaced roads by increasing structural

integrity and loading capacity; creating or restoring a smooth, skid -resistant
running surface; extending the life of pavement and other surfaces; eliminating

potholing; and reducing maintenance costs.

Also in Ohio, the Cargill Deicing Technology company is promoting a patented,
epoxy-aggregate pavement surface called SafeLane® developed at Michigan
Technol ogi cal Uni ver si ty 0&ientists sesearthadtard
tested various deicing chemical applications on various aggregates (pavements
are layers of stones bound together by asphalt or cement) to determine how to
help prevent ice and frost formation on roads and highways (Cargill, 2014). The
aggregate in the overlay stores deicing and anti-icing chemicals, such as brine,
and releasesthen when needed, helping prevent slippery conditions such as
frost, black ice and snow pack formations. The anti-skid aggregate also provides
aggressive traction for vehicular traffic in all weather conditions, and the epoxy
adhesive protects infrastructure by preventing damaging water and chemicals
from permeating the surface. SafeLane® has been used on roadways and bridges
in Ohio and Colorado (Cargill, 2014).
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