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Executive Summary 

Opportunities are available to achieve significant emissions reductions from the transportation sector in the 

Northeast and Mid-Atlantic states by transitioning to electric vehicles and other clean transportation 

strategies.  Not only will this transition benefit communities by improving air quality and reducing 

emissions, it also has the potential to significantly benefit communities that are disproportionately burdened 

by transportation emissions, lack access to reliable transportation services, or that devote a disproportionate 

share of their household income to transportation costsðfrequently communities located in urban or rural 

areas. 

This report utilizes demographic and vehicle fleet data in four Northeast and Mid-Atlantic StatesðMaryland, 

Virginia, Maine, and Vermontðto evaluate the potential barriers and opportunities for transitioning rural 

communities to a clean transportation system by: (1) assessing existing demographic and vehicle fleet usage 

patterns, (2) identifying potential policy options to encourage the development of a clean transportation 

system, and (3) providing real-world examples of clean transportation opportunities within rural 

communities. 

All four states discussed in-depth within this analysis have significant rural populations. By combining 

several different data sources, this study is able to shed light on some of the distinguishing characteristics of 

rural communities in this part of the country, as well as the opportunities and 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 (EVs). 

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. 
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Introduction 

Access to reliable, convenient, and affordable transportation options is critical to the economic health and 

vitality of rural communities, just as it is for larger urban centers. But the challenges and opportunities for 

rural and urban transportation landscapes vary. On average, rural households spend more of their budgets on 

transportation compared to urban households.  According to the Bureau of Labor Statistics, rural workers 

must travel on average 38 percent more miles than their urban counterparts, while rural low-income workers 

travel 59 percent more.1 Motor vehicles also produce harmful air pollution and the transportation sector is the 

leading source of greenhouse gas emissions in the United States, accounting for 28 percent of total 

greenhouse gas emissions.2 In the Northeast and Mid-Atlantic region, the transportation sector accounts for 

approximately 40 percent of total emissions.3  Transitioning to clean transportation alternatives can improve 

quality of life, support vibrant rural communities, reduce air pollution, and help to address climate change. 

This report evaluates the existing demographic and vehicle usage patterns of four statesðMaine, Vermont, 

Virginia, and Marylandðand utilizes that data to inform a series of clean transportation policy options for 

rural residents to ensure all rural communities have access to a clean transportation system that is safe, 

reliable, and that increases access to health care, employment, and educational opportunities.  Throughout 

this analysis, we explore the unique characteristics of this representative sample of rural communities to 

explore the challenges and opportunities that they face in adopting clean transportation solutions.  We hope 

that this analysis will inspire further discussion about the design and implementation of the Transportation 

Climate Initiative program in the Northeast, described below, with a focus on rural communities, as well as 

other clean transportation policies. 

BACKGROUND ðTRANSPORTATION CLIMATE INITIATIVE  

In December 2019, a bipartisan group of Northeast and Mid-Atlantic states and the District of Columbia 

announced a draft plan (or ñDraft Memorandum of Understandingò) for a regional program to limit the 

greenhouse gas emissions resulting from the use of motor vehicle fuels (gasoline and diesel).  The states had 

initially called for a final plan to be completed by the Spring of 2020, but with the COVID-19 pandemic 

taking priority, the schedule has been pushed back to the Fall.  Once 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 proposal to implement a regional ñcap-and-investò program. States 

would set a limit on CO2 emissions from motor vehicles.  Regulated fuel suppliers would be required to 

purchase allowances to cover the carbon in the gasoline and diesel fuel they sell.  As outlined in the draft 

Memorandum of Understanding, each jurisdiction would invest the proceeds in programs to help the region 

ñtransition to affordable, low-carbon transportation options that provide substantial public health benefits, 

reduce congestion, and increase economic and job opportunities.ò  This might include investment in public 

transit, financial incentives to purchase electric vehicles, or incentives to invest in electric vehicle charging 

equipment, among many other options. 

 
1    Todd Litman, Public Transportationôs Impact on Rural and Small Towns: A Vital Mobility Link, American Public 

Transportation Association (2017), https://www.apta.com/wp-

content/uploads/Resources/resources/reportsandpublications/Documents/APTA-Rural-Transit-2017.pdf, at 15. 

2  ñFast Facts on Transportation Greenhouse Gas Emissions.ò U.S. Environmental Protection Agency. 

https://www.epa.gov/greenvehicles/fast-facts-transportation-greenhouse-gas-emissions.   
3  Gabe Pacyniak, Kathryn Zyla, Vicki Arroyo, Matthew Goetz, Christopher Porter, and David Jackson, Reducing 

Greenhouse Gas Emissions from Transportation Opportunities in the Northeast and Mid-Atlantic (November 2015), 

www.georgetownclimate.org/files/report/GCC-Reducing_GHG_Emissions_from_ Transportation-11.24.15.pdf, at 

25-26 and 32. 

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
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The draft agreement also commits the participating states to work with their local communities to ensure that 

ñthe benefits of a cap-and-invest program flow equitably to communities that are underserved by clean 

transportation alternatives, disproportionately bear the costs of the current transportation system, or suffer 

disproportionate impacts of vehicular pollution and climate changeò.  This emphasis on equity and the needs 

of historically underserved communities was part of the motivation for this report.  Rural communities, in the 

past, have sometimes struggled to access funding for transportation and communication infrastructure; public 

transit options are often limited due to geography; access to healthcare and other basic services may be 

difficult ; and income may limit a householdôs ability to access clean transportation alternatives. Preliminary 

research also shows that rural communities support the idea of a clean transportation fund, but more outreach 

and focus on solutions for rural communities is necessary.45 

  

 
4  A poll published by the Nature Conservancy in 2019 found that three-quarters of small town and rural voters in the 

Northeast and Mid-Atlantic support the creation of a state clean transportation fund.  
5  Andrew Tuck, Small Town & Rural Votersô Views of Investments Related to the Transportation and Climate 

Initiative a Clean Transportation Fund in the Northeast & Mid-Atlantic (2019). 

https://www.nature.org/content/dam/tnc/nature/en/documents/TNC_TCI_Survey_2019_Public.pdf.  

https://www.nature.org/content/dam/tnc/nature/en/documents/TNC_TCI_Survey_2019_Public.pdf
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Data AnalysisðExamining the Demographics and Motor Vehicle 
Fleets of Rural Communities 

We begin this report by evaluating the demographics, the motor vehicle fleets, and the driving habits of four 

states in the Northeast and Mid-Atlantic region: (1) Maine, (2) Maryland, (3) Vermont, and (4) Virginia.  All 

four states have significant rural populations, and by combining several different data sources, this study is 

able to shed light on some of the distinguishing characteristics of rural communities in this part of the 

country, as well as the opportunities and challenges they might face in transitioning to clean transportation 

alternatives. 

COUNTY DESIGNATIONS 
For each of the states evaluated, this study compiled the various data sources at the county level.  This 

required designating each county as Urban, Suburban, or Rural based on population density and percent of 

the population living in an ñurbanized areaò (UA).  An Urbanized Area is defined by the Census Bureau as 

ña continuously built-up area with a population of 50,000 or more.  It comprises one or more places (central 

places) and the adjacent densely settled surrounding area (urban fringe) consisting of other places and 

nonplace territory.ò 

For the purposes of this analysis, the study designated counties as ñUrbanò (1) if population density was 

greater than 1,000 persons per square mile, or (2) if 55 percent or more of the population within a county 

lives in an ñurbanized area.ò  This two-part definition avoided designating some large counties, with low 

population density as Rural, despite having most of the population living within an urbanized area.  The 

study designated counties as ñSuburbanò if they had a population density between 500 and 1,000 persons per 

square mile, and counties with a population density below 500 persons per square mile were designated 

ñRuralò.  By these definitions, only 1 of Maineôs 16 counties and only 1 of Vermontôs 14 counties were 

designated Urban.6 Virginiaôs county designations are unique in that the state contains 38 independent cities, 

which are administered as counties themselves.  This methodology often classifies these ñcountiesò as Urban 

due to their relatively small land area and dense population, despite most independent cities in the western 

part of the state being surrounded by low-density rural areas.  Table 1 summarizes the county designations 

for the four states, including the percent of land area and the percent of total state population within each 

category.  Maps showing population density by Census Tract and county type designation ï in the style 

shown for Maine below ï are included in the Appendix.7  

  

 
6  While there are portions of the other counties within Maine that are more densely populated, Maineôs large county 

sizes result in very low population density leading to all but one of Maineôs counties being designated as Rural 

within this study.   
7     These maps present two independent sets of overlaid data: census-tract population density and county type 

designation as described above. 
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Maine County Type and Census Tract Population Density 
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TABLE 1. DEMOGRAPHIC DATA IN MAINE, MARYLAND, VERMONT, AND VIRGINIA 

 

Note: Urban counties = population density greater than 1,000 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 density below 500 persons/square mile. 

 

Rural counties make up a majority of land area in all four states, ranging from 72 percent in Maryland to 97 

percent in Maine.  Even as the 12th most populous state, Virginia is 91 percent Rural by land area.  By 

contrast, Urban counties in Maryland and Virginia contain the majority of the statesô population: 71 and 51 

percent of the stateôs population, respectively.  The sole Urban counties in Maine and Vermont contain 

approximately one quarter of each stateôs populations, and less than 10 percent of the statesô land area.  

Though Chittenden and Cumberland Counties, containing Burlington, Vermont and Portland Maine, 

respectively, are relatively sparsely populated compared to other Urban counties, the cities themselves have 

population densities of 4,119 and 3,905 persons per square mile, respectively.  These densities put the two 

cities on par with cities in Urban counties such as Richmond, Virginia (3,873 persons per square mile, 

pp/mi2) and Rockville, Maryland (5,531 pp/mi2).   

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

Urban Suburban Rural Urban Suburban Rural Urban Suburban Rural

Maine 1 0 15 3% 0% 97% 22% 0% 78%

Maryland 6 1 17 24% 5% 72% 71% 4% 25%

Virginia 33 13 87 5% 5% 91% 51% 16% 33%

Vermont 1 0 13 6% 0% 94% 26% 0% 74%

State

# of Counties % of Land Area % of Total Population
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DEMOGRAPHICS 

Across all four states, the population of Rural counties were found to be older, on average, than their Urban 

and Suburban counterparts.  For example, in Virginia, 19 percent of the Urban population is over the age of 

60, compared to 28 percent for the Rural designated counties. 

Average household incomes also vary across Urban, Suburban, and Rural counties.  In Virginia, the average 

household income in a Suburban county is $96,194, compared to $59,578 in a Rural designated county (i.e., 

Rural is 38 percent lower).  In all four states, the average household income was lower in Rural counties, 

ranging from 13 percent lower in Maryland to 38 percent lower in Virginia (both compared to Suburban 

county averages).  Similarly, poverty rates tended to be highest in Rural counties, except for Maryland. 

Additionally, as one would expect, census data show that in all four states, Urban households are 

significantly more likely to live in Multi -Unit Dwellings (MUDs).8  In Urban Virginia counties, 32 percent of 

households live in MUDs, compared to just 8 percent of Rural households.  In Maine, Virginia, and 

Vermont, less than 15 percent of households in rural counties live in MUDs. 

 

 
8  This analysis considers MUDs to be units which are part of a group of 3 or more.  Single- and two-family homes 

generally have dedicated parking spaces which would facilitate at-home 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 study region reveals information about the number and types of personal 

vehicles owned by residents.  Passenger vehicle fleets in rural and urban counties vary in terms of vehicle 

type/size, classification as luxury or non-luxury, and vehicle technology.  In all four states, Rural counties 

had a higher proportion of Large passenger vehicles (i.e., full-size SUVs, pickup trucks, and vans).  In Urban 

counties, Small vehicles dominate; this includes compact cars, mid-size cars, and sports cars.  Medium size 

vehicles include full -size passenger cars and mid-size SUVs.  Additionally, there are a greater share of 

luxury vehicles in Urban counties, as well as a higher percentage of hybrid or plug-in vehicles.910  

Figure 3. Vehicle Fleet Characteristics ï Size, Technology, Luxury 

 

  

 

 

10  Luxury vehicles as defined by IHS Markit.  Vehicles may include amenities such as heated seats, high-end sound 

systems, and features that may include lane-assist or autopilot.  
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The differences in vehicle fleets in Urban and Rural counties extend to vehicle age and fuel efficiency, which 

in turn, will have an influence on the operating costs of the vehicles.  Vehicle age skews older in Rural 

counties.  On average, vehicles in Rural counties are 1.3 years older in Maine and 2.5 years older on average 

in Vermont.  There are more vehicles in Rural counties older than 10 years and average fleet fuel efficiency 

in Rural counties is lower than that of Urban counties by between 1.1 and 1.6 miles per gallon.  The lower 

average fuel economy of vehicles in rural areas is the result of vehicles being both older and larger.  
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Figure 4. Vehicle Fleet Characteristics ï Age, Fuel Economy 
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VEHICLE FLEET VEHICLE USAGE 

The National Household Travel Survey, conducted by the Federal Highway Administration (FHWA), gathers 

information from a sampling of households throughout the U.S. on their travel behavior.  MJB&A used data 

from the National Household Travel Survey to draw conclusions about differences in vehicle usage behavior 

in Urban and Rural counties.  Data were aggregated at the household level to determine rates of vehicle 

ownership by community type.  Survey responses were grouped by population density to attribute vehicle 

usage patterns to each of the county designations. The data show that, on average, Rural and Suburban 

households drove more miles than their urban counterparts.  For example, in Virginia, rural households drove 

7,000 miles per year more than Urban households.  The number of vehicles per household did not show a 

consistent pattern across the four states.  In Maine and Vermont, the number of vehicles per household was 

very similar between Urban and Rural counties.  In Maryland, suburban counties had the most vehicles per 

household.  In Virginia, Rural counties had the most vehicles per household.   

Figure 5. VMT and Vehicle Ownership by County Type 
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URBAN AND RURAL FLEET CARBON DIOXIDE EMISSIONS 

Average annual CO2 emissions per household from motor vehicle travel were estimated to be higher in Rural 

areas due to the higher average age, lower average fuel economy, and greater overall vehicle use in Rural 

counties.  In all four states, Rural households were estimated to produce between 8.5 and 10.8 metric tons of 

CO2 per year from personal motor vehicle travel.  Urban households produced less CO2 on average: between 

7.0 and 8.1 metric tons per year. 

The share of total motor vehicle emissions, however, varied widely across the four states.  In the more Rural 

states, Maine and Vermont, motor vehicles in Rural designated counties accounted for approximately 80 

percent of light-duty vehicle emissions.  In Maryland and Virginia, Rural counties accounted for only 33 

percent and 43 percent of motor vehicles emissions, respectively, which is consistent with the total share of 

population living in these counties. 

  



16 

 

Figure 6. Carbon Dioxide Emissions by County Type  

 

 

 

 

ELECTRIC VEHICLE REPLACEMENT AND FUEL SAVINGS 

The demographic and vehicle fleet analysis suggests several factors that would tend to favor the adoption of 

electric vehicles by rural households, but also several factors that may present challenges for the uptake of 

electric vehicles.  Table 2 summarizes the various factors effecting clean vehicle uptake.  In general, Rural 

households stand to enjoy greater financial benefits from adopting an electric vehicle because the existing 

vehicles in rural counties tend to be heavier and less efficient.  Switching from an older, less efficient vehicle 
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to a newer, more efficient vehicle will generate maximum fuel savings, in addition to reducing CO2 

emissions.  Rural households also tend to drive more miles per year, which also translates to higher fuel 

savings and financial benefits.  Rural households also tend to live in single-family homes, which can readily 

accommodate charging equipment, supplementing public charging networks.  By contrast, it can be 

challenging to accommodate charging equipment in crowded urban areas and multi-unit dwellings.  A survey 

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

electric vehicle.11   

On the negative side, census data show that Rural households have lower average incomes; this could pose a 

barrier to electric vehicle uptake because of the current higher upfront cost of an electric vehicle.  Rural 

households also tend to be older on average, and a survey of Northeastern drivers found that Millennials 

(born 1981-1996) are more likely than Baby Boomers (born 1946-1964) to say they would consider an 

electric car (63% vs. 38%).12  Rural households also tend to own older vehicles and may be more likely to 

purchase a used vehicle.  The market for used electric vehicles is fairly limited at this time. 

TABLE 2. POTENTIAL EFFECT ON CLEAN VEHICLE UPTAKE 
Rural counties haveé Potential Effect on Clean Vehicle Uptake 

Positive/Negative Discussion 

More people living in single family 
homes 

Positive Home charging is more widely accessible, 
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 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.  Figure 7 shows the economic benefit of switching 

to electric vehicles on a per household basis.  Compared to their Urban counterparts, Rural households could 

save between $1,903 and $2,837 per year in Vermont and Virginia, respectively, by switching from a 

conventional gasoline vehicle to an EV.  Over the expected 15-year lifetime of an electric vehicle, a Rural 

household in Maine would save 6 percent more on fuel costs compared to its Urban counterpart.  In Rural 

Virginia, a household stands to save 43 percent more compared to an Urban household by switching to 

electric vehicles. 

  

 
11  Green Car Reports. Step Aside, Boomers: New Electric-Car Buyers in the Northeast may be Millennials. April 18, 

2019. 
12  Ibid. 
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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 (fuel and maintenance costs) from selecting an electric vehicle versus an equivalent gasoline 

model will also vary depending on the type of vehicle purchased.  Using model year 2021 fuel economy 

ratings as a basis for comparison, and state-specific gasoline and electricity prices, this study estimates that 

switching to an electric vehicle could save up to $1,311 per year in Rural Maryland for a full-size car and 

$2,018 for a full-size pickup.13  In all cases (urban, rural, or suburban), electric vehicles are estimated to 

provide savings of over $700 per year for fuel and maintenance costs.  The savings are generally greater in 

Rural counties versus Urban counties.  For drivers in Rural counties, in all states but Virginia, benefits to EV 

ownership outweigh those of their Urban counterparts, saving 8.2% more per year in Maine to 34.7% in 

Maryland. 

TABLE 3. POTENTIAL PER VEHICLE SAVINGS BY SWITCHING TO ELECTRIC 
 

County Type Mid-Size Car Full-Size SUV Full-Size Pickup 

Maine 
Urban $705 $906 $1,084 

Rural $768 $986 $1,180 

Maryland 

Urban $857 $1,101 $1,319 

Suburban $756 $971 $1,163 

Rural $1,311 $1,685 $2,018 

Virginia 

Urban $745 $959 $1,150 

Suburban $730 $939 $1,126 

Rural $602 $775 $929 

Vermont 
Urban $583 $748 $893 

Rural $657 $843 $1,007 

  

 
13  While there are no electric pickup trucks currently on the market, Teslaôs Cybertruck is set to go into production in 

2021 and Fordôs Electric F-150 in 2022. 














































