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Executive Summary

Opportunities are available to achieve significant emissiedgctions from the transportation sector in the
Northeast an#lid-Atlantic stategy transitioning to electric vehicles and other clean transportation
strategies Not only will this transitiorbenefit communities by improving air quality and reducing
emissions, italsohas the potential to significantly benefit communities thatlesgroportionatelyourdened
by transportation emissioniack access to reliable transportation servioethatdevote adisproportionate
share of their household income tartsportation cosisfrequently communities located umban orrural
areas.

This report utilizeslemographi@nd vehicle fleet data in dio Northeast and Mid\tlantic Stated Maryland
Virginia, Maine, and Vermoid to evaluate theotential barriers and opganitiesfor transitioning rural
communities to a clean transportation syshkstm(1) assessingxistingdemographic andehicle fleet usage
patterns(2) identifying potential polcy options to encourage the development of a clean transportation
systemand(3) providingrealworld exampls of clean transportation opportunities within rural
communities.

All four statesdiscussed irlepth within this analysisave significant rural gpulations By combining

several different data sourcdisis studyis abk to shed light on some of the distinguishing characteristics of
rural communities in this part of the country, as well aoghmortunitiesand challenges they might face in
transitioning to clean transportation alternatives.

Key Findings from Analysis

1) Rural counties have: (1) more families living in single family homes; (2) an older
population; (3) lower household income; (4) more large vehicles; (5) an older vehicle
fleet; and (6) more vehicles with lower miles per gallon (MPG). Each of these
characteristics will have varying impacts on clean vehicle uptake within rural communities.
Some characteristics will positively impact clean vehicle uptake (e.g., it is easier to install
home chargers for single family homeowners) whereas others will necessitate the use of
other policy approaches to create a clean transportation system for rural communities
(e.g., older populations may need access to more public and shared transportation
options).

2) Due to differences in fleet characteristics and driving behavior, rural communities
stand poised to reap the financial benefits of electric vehicles and advances in clean
transportation, both from fuel cost savings and reduced maintenance costs over the
lifetime of a vehicle. Across these four states, rural households could save between
about $1,900 and $2,800 per year by switching from conventional gasoline vehicles to
electric vehicles (EVSs).

3) A clean transportation system for rural communities includes: (1) the use of cleaner,
more efficient vehicles; (2) more expansive public and shared transportation
opportunities; (3) more active transportation, like walking and biking; and (4) better
access to telehealth and telecommuting by expanding communication
infrastructure. Rural communities can share in the benefits of a clean transportation
system by reducing household expenses, improving access to critical services, and
delivering public health benefits.



Introduction

Access to reliable, convenient, and affordable transportation options is criticaktmonomic health and
vitality of rural communities, just as it is ftargerurban center8ut the challenges and opportunities for
rural and urban transportation landscapes v@ryaverage, rural households spend more of their baidget
transportation compared to urban keholds According to the Bireauof Labor Stéistics,rural workers

must travel on average &rcent more miles than their urban counterparts, while ruraino@mme workers
travel 59 percent moreMotor vehicles also produce harmful air pollution anettansportation sector is the
leading soure of greenhouse gas emissions in the United $&teounting for 28 percent of total
greenhouse gas emissidria the Northeast and Midtlantic region, the transportation sector accounts for
approximately 40 percent of total emissidriransitioningto clean transportation alternativesn improve
quality of life, support vibrantural communities, reduce air pollution, and help to address climate change.

This reportevaluats the existing demographic and vehicle usage patterns offai@® Maine, Vermont,
Virginia, and Maryland and uilizes that data to inform a series of clean transportation pofitipns for

rural residents to ensure all rural comni@sihave access @clean transportation system tissafe,

reliable, and thaincreass access tohealth care, employment, anduedtional opportunitiesThroughout

this analysis, & explore the unique characteristics of this representative sample of rural communities to
explore the challenges and opportunities that they face in adoptingrelegpdrtation solutionsWe hope

tha this analysis will inspire further discussion about the design and implementationTo&tisportation
Climate Initiativeprogram in the Northegstescribed belowyith a focus on rural communitieas well as
otherclean transportatiopolicies.

BACKGROUND G TRANSPORTATIONCLIMATE INITIATIVE

In December 2019 bipartisan group of Northeast and Mitdantic states anthe District of Columbia

announced draftplanfl or A Dr aft Me mor an tuamegindl pragrard ®imisthea ndi n g 0 )
greenhouse gas emissiarsultingfrom theuse of motor vehicle fuels (gasoline and dieséhe stateshad

initially called for a finaplanto be completethy the Spring of 2020, but with tl@&OVID-19 pandemic

taking priority,the schedule has been pushed back to the Balte the plan is complete, each jurisdiction

will decide whether to sign the regional agreement and participate in the regional program.

At the heart of the current draft plan is a proptsamplement aegionalficapandinvest program States
would set a limion CO, emissions from motor vehicle®Regulateddel suppliers woulthe requiredo
purchase alloances to covehe carbon in thgasolineanddiesel fuel they sellAs outlined in the draft
Memorandum of Understandingaeh jurisdiction would invest theroceedsn programs to helghe region
fitransition to affordable, lowarbon transportation options that provide substantial public heakfitsen
reduce congestion, and increase economiga@ndpportunitie® This might include investment in public
transit,financial incentives to purchaséectric vehicls, or incentives to invest in electric vehicle charging
equipmentamong many othemptions

! Todd Litman, Public Transportationés I mpact on Rur al e
Transportation Association (201 Tittps://www.apta.com/wyp
content/uploads/Resources/resources/reportsandpublications/DocumentdRiPaAransit2017.pdf at 15.

2 iFast Facts on Transportation Greenhouse Gas Emissions
https://www.epa.gov/greenvehicles/féattstransportatiorgreenhousgasemissions

3 Gabe Pacyniak, Kathryn Zyla, Vicki Arroyo, Matthew Goetz, Christopher Porter, and David Jackson, Reducing
Greenhouse Gas Emissions framansportation Opportunities in the Northeast and-Mi@ntic (November 2015),
www.georgetownclimate.org/files/report/ GEReducing_ GHG_Emissions_from_ Transportatidn24.15.pdfat
2526 and 32.
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https://www.apta.com/wp-content/uploads/Resources/resources/reportsandpublications/Documents/APTA-Rural-Transit-2017.pdf
https://www.apta.com/wp-content/uploads/Resources/resources/reportsandpublications/Documents/APTA-Rural-Transit-2017.pdf
https://www.epa.gov/greenvehicles/fast-facts-transportation-greenhouse-gas-emissions
https://mjbradley.sharepoint.com/Shared%20Documents/UCS/Vehicle%20Scrappage/www.georgetownclimate.org/files/report/GCC-Reducing_GHG_Emissions_from_%20Transportation-11.24.15.pdf

The draft agreement also commits gagticipating stateso work with their localcommunities to ensure that
fithe benefits of a cagndinvest program flow equitably to communities that are underserved by clean
transportatioralternatives, disproportionately bear the costs of the current trarigposygstem, or suffer
disproportionate impacts of vehicular pollution and climate changkis emphasis oequity andhe needs
of historicallyunderserved communiti@gaspart ofthe motivation for this reportRural communitiesin the
past,have soratimes struggled to access funding for transportatiorcammunication infrastructur@ublic
transit options areftenlimited due to geographyccess to healthcare aather basic services may be
difficult; andincome may limita househol ability to access clean transportation alternatisliminary
research also shows that rural communities support the idea of a clean transportatian fuode lobutreach
and focus on solutions for rural communities is neces8ary

4 A poll published by the Nature Conservancy in 2019 found that-tiuagers of small towand rural voters in the

Northeast and MidAtlantic support the creation of a state clean transportation fund.

> Andrew Tuck, Smal | Town & Rural Votersd Views of I nves
Initiative a Clean Transportation Fuirdthe Northeast & MidAtlantic (2019).
https://www.nature.org/content/dam/tnc/nature/en/documents/TNC_TCI_Survey 2019 Public.pdf
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Data Analysisd Examining the Demographics and Motor Vehicle
Fleets of Rural Communities

We begin this repofty evaluating thelemographicsthemotor vehicle fleetsandthe driving habit®f four
states in the Northeast and MAdlantic region:(1) Maine,(2) Maryland,(3) Vermont and(4) Virginia. All
four statedhavesignificantrural populationsandby combining several different data sourdbg studyis
able toshed light on some of the distinguishing characteristics of rural communitigs part of the
country, as wellas theopportunitiesand challenges thayight face in transitioning to clean transportation
alternatives

COUNTY DESIGNATIONS

For eactlof the states evaluatedthis study compilethe various data sourcasthe county levelThis
requireddesignang each countyas Urban, Suburban, or Rural based on population density and percent of

the population |iving in an fAurbanized areado (UA).
ila cont i nupareaswithya pdpuldtiontof 50,000 or moliecompries one or more places (central

places) and the adjacent densely settled surrounding area (urban fringe) consisting of other places and
nonplace territory. o

Forthe purposes ofhis analysisthe studydesignated counties @Jrbard (1) if populaion densiy was

greater than 1,000 persons per square milg)daf 55 percentor more of the populatiowithin a county

l i ves i n an ThistwbpamdefmiGot avaidee desighating some large counties, with low
population density as Ruraflespitehaving most of the population living within an urbanized argéae

study designatedbcintiesasiiSuburban if they hada population density between 500 and 1,000 persons per
square mile, and countigsth apopulation density below 50fersons pr square mile were designated

fiRurab. By these definitionsopnydnloy Veodounlitawese g 16 ¢
designatedirban® Virginiab s count y dumigue ip thathe statebostains B8éndependent cities,

which are dministered as counties themselv@sismet hodol ogy often cl assifies
due to their relatively small land area and dense population, despite most independent cities in the western
part of the state being surrounded by4densityrural areas.Table 1 summarizes the caymesignations

for the four states, including tipercent of land area and the percent of total state population within each
category.Maps showing population densiby Censudract and county type designatibin the style

shownfor Mainebelowi areincluded in the AppendiX%.

8 While there ae portions of the othercon t i es wi t hin Maine that are more dens
sizes result in very | ow population density |l eading toc
within this study.

7 These maps presetwo independent sets oferlaid data: censttsact population density and county type
designation as described above.
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TABLE 1. DEMOGRAPHIC DATA IN MAINE, MARYLAND, VERMONT, AND VIRGINIA

# of Counties % of Land Area % of Total Population
State
Urban [Suburban Rural Urban Suburban| Rural Urban Suburban| Rural
Maine 1 15 3% 97% 22% 78%
Maryland 6 1 17 24% 5% 2% 71% 4% 25%
Virginia 33 13 87 5% 5% 91% 51% 16% 33%
Vermont 1 13 6% 94% 26% 74%

Note: Urban counties = population density greater th®9Q persons/square mile or 55 percent or more of the
population within an urbanized area; suburban counties = population density between 500 and 1,000 persons/square

mile; rural counties = population detysbelow 500 persons/square mile.

Rural countiesnake up a majority of land area in all four states, ranging from 72 percent in Maryland to 97
percent in Maine. Even as the™r@ost populous state, Virginia is 91 percent Rural by land @ga.

contras, Urban counties in Maryland and Virginia contailm e maj ori ty of 7idmeé5lst ates
percent of the st at e dmlebampcountedin Mame and Viersngnecorntainv el vy .
approximatelyonequ ar t er of e a landdessdhte sp eprocpeun tatad foant he st at e
ThoughChittenden and Cumberland Counties, contaifdngdington, Vermont anéortland Maine,
respectivelyarerelatively sparsely populatecompared to other Urban countiéise cities themselves have

population densitiesf 4,119 and3,905persons pr square milerespectively These densities put the two

cities on par witleitiesin Urban countiesuch as Richmond, Virgini&(873persons per square mile,

pp/m#?) and Rockville, Maryland¥531 pp/m#).

Figure 1. Land area and Population in Urban, Suburban, and Rural Counties

0,

% of Land Area % of Total Population
100% 100%
80% 80%
60% 60%
40% 40%

1%
51%
20% 20%
24% 22% 26%
0% - — [ 5% | 0%
Maine  Maryland Virginia  Vermont Maine  Maryland Virginia Vermont

mUrban = Suburban = Rural
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DEMOGRAPHICS

Acrossall four states, the population of Rural countiese found to belder, on averaggethan their Urban
and Suburbaoounterparts. For example, in Virginia, 19 percent of the Urban population iseegé of
60, compared to 28 percent for the Ruraiglested counties.

Average lousehold incongalso vay across Urban, Suburban, and Rural counties. In Virginia, the average
household incomim a Suburbarcountyis $96,194, compared to#,578in a Rual designated countf.e.,

Rural is38 percentower). In all four states, the average household incaalower inRural counties

ranging froml13 percent lowein Marylandto 38 percent lowein Virginia (both compared to Suburban

county averages)Smilarly, poverty ratesended to be highest Rural countiesexcept forMaryland

Additionally, as one would expeatensus data show that in fdlr states, Urban households are
significantlymore likely tolive in Multi-Unit Dwellings (MUD9.2 In Urban Virginia counties, 32 percent of
householddive in MUDs, compared to just Bercentof Rural householdsln Maine, Virginia, and

Vermont, less than 15 percent of househoidsiral countiedive in MUDs.

8 This analysis considers MUDs to be units which are part of a group of 3 or more.- Simbhtevefamily homes
generally have dedited parking spaceaghich would facilitate ahome charging.
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Figure 2. Demographic Data for States in Study Area
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MOTOR VEHICLE FLEETS

Vehicle registration data in the studBgionrevealsnformation about the number atypes ofpersonal
vehiclesowned byresidents.Passengerehicle fleetsn rural and urban countiesry in terms of/ehicle
typekize, classification as luxury or ndmxury, and vehicle technologyin all four states, Rural counties
had a higher proportion dfargepassengevehicles(i.e., full-size SUVs, piclap trucks, and vans)n Urban
counties Small vehicles dominate; thisicludescompact cars, midize cars, and sports cars. Medisiaze
vehiclesincludefull -sizepassengecars and migize SUVs. Additionally, therarea greatershareof
luxury vehicles in Urban counties, as well dsgher percentagef hybrid or plugin vehicles’?

Figure 3. Vehicld-leet Characteristids Size, Technology, Luxury

Luxury Vehicles Vehicle Size

mSmall mMedium = Large

Non-Luxury = Luxury

T e = gueEgEgun"
75% A

100% 1
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50% - 50% A
25% A 259,
0% 0% -
s 8|8 § f|s s C|g O
£ gl1E2 € Z|£ € 2|E2 2
| - | 3 o 3 -
3 3
(%] (%]
Maine Maryland Virginia Vermont Maryland Virginia
Vehicle Technology
m Conventional +~ HEV = Plug-in
100%

75%

50%

25%

0%

Maryland Virginia

10 Luxury vehicles as defined by IHS Marki¥ehicles may include amenities such as heated seatsgiiybound

systems, and features that may include-assist or autopilot.
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The differences in vehicle fleets in Urban and Rural counties extamdhicle age and fuel efficiencwhich
in turn, will have an influence othe operating costd the vehicles Vehicle age skeswlder in Rural
counties On averageJehicles in Rural counties ate3 yearlderin Maineand2.5 yearsolderon average
in Vermont. There are more vehicles in Rural counties older than 10 years and averagé éiieidney
in Rural counties is lower than that of Urban counties by between 1.1 and 1.6 miles pergaldmwer
average fuel ecomay of vehicles inrural areads the result of vehicles being both older and larger
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Figure 4. Vehicle Fleet Charagisticsi Age, Fuel Economy
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VEHICLE FLEET VEHICLE USAGE

The National Household Travel Survepnducted by the Federal Highway Administration (FHWggthers
informationfrom a sampling of households throughout the GrStheir travel behaviorMIB&A useddata
from theNational Household Travel Survey to draw conclusions about differences itevabacie behavior
in Urban and Rural counties. Data were aggregatdet household level to determine rates of vehicle
ownership by community typeSurvey responses were groupeddopulation densityo attribute vehicle
usage patterns tach of theountydesignationsThe data show thathaaverage, Rural and Suburban
households drove more miles than their urban counterpaotisexamplein Virginia, rural households drove
7,000 miles per yeamorethan Urban household§he rumber of vehicles per househalidl not show a
consistent pattern across floeir states In Maine and Vermont, the number of vehigies householevas
very similar betweelyrban and Rural countiesn Maryland, suburban countiesad the most vehiclegp
household. In Virginia, Rural counties had the most vehicles per household.

Figure 5. VMT and Vehicle Ownership by County Type
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Vehicles Per Household (avg)
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URBAN AND RURAL FLEET CARBON DIOXIDE EMISSIONS

Average annual C£emissions per househdithm mota vehicle travel werestimatedo be higher in Rural
areas due to th@gheraverageage,lower averagduel economy and greater overall vehicle useRural
counties In all four statedRural households wegstimated to produdsetween 8.5 and 10.8 metric tons of
CO; per yealfrom personal motor vehicle traveUrban householdszroducedessCO; on averagebetween

7.0 and 8.1 metric tons per year.

The sharef total motor vehicle em&ons, however, varied wide§cross the four statetn the more Rural
states, Maine and Vermomotorvehiclesin Rural designated countiescounted for approximate80
percent ofight-duty vehicleemissions In Marylandand Virginia Rural countis accounted for onlg3
percent and3 percent ofnotorvehiclesemissions, respectivelwhich is consistent with the total share of

population living in these counties.
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Figure 6. Carbon Dioxide Emissions by County Type
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ELECTRICVEHICLE REPLACEMENT AND FUEL SAVINGS

The demographic and vehicle fleet analysis suggestralfactors thatvould tend tdavor the adoption of
electric vehicles by rural households, but also several factomn#yapresent challenges for the uptake of
electric vehicle. Table 2 summarizes the various factors effecting clean vehicle upgtageneral, Rural
householdstand to enjoygreater financiabenefits fromadopting an electric vehicle because the existing
vehiclesin rural countiesendto be heavier and legfficient. Switching from an older, less efficient vehicle
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to a newer, more efficient vehicle will generate maximum fuel sayvingaldition to reducing CO

emissions Rural households also tend to drive mavitesper yeay which also translates todtierfuel

savngs andinancial benefits Rural households also tend to live in sirfdeily homes, which can readily
accommodate charging equipment, supplementirgic charging networks. By contrast, it can be

challenging to accommodate charging @guént in crowled urban areand multiunit dwellings. A survey

of Northeastern drivers found that the number of charging stations is their biggest concern in purchasing an
electric vehiclet!

On the negative sideensus data show that Rural househb&dslower average incomes; this could pose a
barrier to electric vehicle uptake because ofcilreenthigherupfront cost ofan electricvehicle. Rural
households also tend to be older on averagée a survey of Northeastern drivers found that Millalisni

(born 19811996)aremorelikely than Baby Boomerghorn 19461964) to say they would consider an
electric car (63% vs. 38%3 Rural households also tend to own older vehicles and may be more likely to
purchase a used vehicle. The mafketused eletric vehicles is fairly limited at this time.

TABLE 2. POTENTIAL EFFECT ON CLEAN VEHICLE UPTAKE

Rural countiesh a v e é Potential Effect on Clean Vehicle Uptake
Positive/Negative Discussion

More people living in single family Positive Home charging is more widely accessible,

homes complementing public charging network

Older population Negative Perhaps less willing to adopt new technologies,
absent sufficient education and outreach

Lower household income Negative The current up-front cost of purchasing an electric
vehicle can present a barrier to entry

More large vehicles Positive/Negative Drivers will enjoy higher fuel cost savings with the

purchase of an electric vehicle/ currently fewer
electric vehicle models in larger vehicle sizes

More vehicles with lower MPG Positive Drivers will enjoy higher fuel cost savings with the
purchase of an electric vehicle
More used vehicles in their fleets Negative Limited opportunities to purchase used electric

vehicles given the nascent market

Due todifferences fleet characteristics and driving behayiBural communitiestandpoised to reap the
financialbenefits ofelectric vehicles and advances in clé@msportationboth from fuel cost savingsd
reduced maintenance costger the lifetime of a vehicleFigure7 shows theeconomic benefiof switching
to electric vehicles on per household basisCompared to their Urban counterparts, Rtwalseholds could
save betweefi1,903and$2 3837 per year in Vermont and Virginia, respectiydly switching froma
conventional gasolineehicle to an EV.Over theexpected 1%ear lifetime of an electric vehi a Rural
householdn Mainewould save6 percent more on fuel costs compared to its Urban counterpariurdh
Virginia, a householdtandgo save43 percentmore compared to an Urban househiojdswitching to
electric vehicles

11 Green Car Bports. Step AsidiBoomers: New Electri€ar Buyers in the Northeast may be Millennials. April 18,
2019.
2 bid.
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Figure 7. Potential Per Household Savings by Switching to Electric Vehicle
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Figure 8. Potential Per Vehicle Savings by Switching to Electric

The savings (fel and maintenana@stg from selectingan electric vehicleersus an equivalent gasoline
modelwill also vary depending on the type of vehicle purchakksihgmodelyear 202%uel economy
ratings as adwis for comparisqrand statespecific gasoline and electricity peis,this study estimates that
switching to arelectric vehiclecould saveaip t0$1,311 per year in Rural Maryland for a feilze carand
$2,018 for a fultsize pickup™ In all casegurban, rural, or subban) electric vehiclesre estimated to
providesavings of over $700 per yefar fuel and maintenance cosfhe savings are generally greate
Rural countiewversus Urban countieg-or drivers in Rural countieén all states but Virginiahenefits to EV
ownership outweigh those of their Urban nterpartssaving 8.2% more per year in Maite34.7% in

Maryland

TABLE 3. POTENTIAL PER VEHICLE SAVINGS BY SWITCHING TO ELECTRIC

Maine Urban $705 $906 $1,084
Rural $768 $986 $1,180
Urban $857 $1,101 $1,319
Maryland Suburban $756 $971 $1,163
Rural $1,311 $1,685 $2,018
Urban $745 $959 $1,150
Virginia Suburban $730 $939 $1,126
Rural $602 $775 $929
Vermont Urban $583 $748 $893
Rural $657 $843 $1,007

B While there are no electric pickup trucks currently

202 and tiRcda5) hR02E| e c

19

0o n





































































