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Executive Summary
This Blueprint is an investigation of the transportation sector strategies available to the State of Nevada
to strengthen the state’s economy by lowering energy costs and reducing the state’s need to import
transportation fuels. Implementing these strategies will make the Nevada’s economy less dependent on
global fuel markets and foreign sources of supply. These strategies provide important economic benefits
as well as environmental benefits by reducing greenhouse gas (GHG) and criteria pollutant emissions
resulting from the transport of people and freight.
Prices of petroleum fuels used for transportation have risen from below $2.00 per gallon in early 2009 to
over $3.00 per gallon at the beginning of 2011. The U.S. Energy Information Administration (EIA)
estimates that by 2020, the price of gasoline (adjusted for inflation) will range from $3.26 (in the
reference fuel price case) to $5.03 (in the high fuel price case),1 depending in part on the oil production
decisions of producing countries and how much oil consuming countries turn to unconventional oil
sources (oil sands, oil shale and biofuels).
In 2009, imported petroleum fuels accounted for 52% of the liquid fuels used in the U.S. transportation
sector,2 at a cost of approximately $132 billion to the U.S. economy.3 With the potential increases of the
cost of petroleum fuels in the decade ahead, each $1.00 added to the price of a gallon of fuel imposes a
burden of $90 billion on the U.S. economy.
In 2009, an estimated $3.3 billion was spent on purchases of gasoline and diesel in Nevada, making up
approximately 3.5% of the state’s Gross State Product (GSP) as shown in Figure ES-1.
By 2020, rising fuel prices are expected to push this percentage to between 4.9% and 7.6% of the state’s
economy, based on the EIA’s reference case and high fuel price case scenarios. The adoption of the
Blueprint strategies would reduce these percentages to between 4.4% and 6.8% in 2020. Between 2020
and 2050, slower rates of growth in fuel prices, combined with greater growth in Nevada’s economy,
leads to fuel costs taking up between 4.5% and 5.5% of the GSP, still greater than 2009 levels.4 The
adoption of the Blueprint strategies would reduce these percentages to between 4.1% and 5.0% in
2050.

1

While not necessarily indicative of a long-term trend, the current fuel price in Nevada, $3.10 per gallon, is already
above both of the EIA’s projections for 2011, $2.47 per gallon for the reference case and $2.69 per gallon for the
high fuel price case.
2
Energy Information Administration. (2010, December 16). AEO2011 Early Release Overview: Energy Production
and Imports. Retrieved from http://www.eia.doe.gov/forecasts/aeo/early_production.cfm
3
The cost of West Texas Intermediate crude oil was $61.66 per barrel in 2009. Retrieved from
http://www.eia.doe.gov/emeu/steo/pub/contents.html
4
The Center for Business and Economic Research. (2010, June 7). Population Forecasts: Long-Term Projections for
Clark County, Nevada 2010-2050.
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Figure ES-1 – Nevada’s Gasoline and Diesel Costs as a Percentage of the Gross State Product
Fuel Costs as % of Gross State Product
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If implementation begins in 2012, the Blueprint strategies would prevent the state from importing 45.4
million barrels of oil cumulatively by 2020 and 611.6 million barrels of oil by 2050. As shown in Figure
ES-2, this reduction in fuel use would save between $4.4 and $6.6 billion by 2020 and between $38.2
and $57.0 billion by 2050 (in 2009 dollars). For the average household in Nevada, these savings would
translate to annual savings between $600 and $900 in 2020 and between $1,200 and $1,500 in 2050.
Figure ES-2 – Cumulative Fuel Cost Savings (in 2009 dollars) for Nevada in 2020 and 2050 with
Adoption of Blueprint Strategies
Billions of $ in Cumulative Fuel Savings

60

57.0

50
38.2

40
30

Reference Fuel Costs
High Price Fuel Cost

20
10

4.4

6.6

0
2020

2050

viii

Those states and metropolitan areas that reduce their transportation system’s reliance on petroleum
fuels and begin to shift to locally produced sources of energy will avoid this “tax” on the local economy.
In doing so, they will increase investment in job-creating services and local sources of energy
production.
Because Nevada imports almost all of its transportation fuels from out of state, reducing fuel
consumption will keep billions of dollars in the state economy that would otherwise flow to other states
and foreign countries. Disposable income not spent on fuel largely remains in the local economy where
it is used for purchasing food, housing, entertainment, and other goods and services. Retaining these
resources in Nevada’s economy would generate approximately 2,200 jobs by 2020 and 7,200 jobs by
2050 in Nevada that would not otherwise be created. The employment benefits are especially
significant given that Nevada is experiencing a severe economic downturn, with unemployment over
14% in the Las Vegas area as of late 2010.5
Implementation of all the strategies analyzed in the Blueprint contributes the significant benefit to
Nevada’s economy mentioned above. In the reference fuel price scenario, the cumulative fuel cost
savings are $38.2 billion from an investment of $17.1 billion, producing net cost savings of more than
$21 billion during 2012-2050 (2009 dollars). In the high fuel price scenario, the cumulative fuel cost
savings are $57.0 billion from the same investment of $17.1 billion, producing net cost savings of $39.8
billion.
Transforming the transportation sector to reduce energy use will also achieve important environmental
benefits including the reduction of pollutants that lead to ground level ozone and greenhouse gas
emissions that contribute to global climate change.
Emissions of nitrous oxides (NOx) and volatile organic compounds (VOC) contribute to the formation of
ground level ozone which can result in significant public health concerns, especially in metropolitan
areas where there is a high concentration of motor vehicles. If more stringent ozone levels are required
by the Environmental Protection Agency (EPA) as expected in 2011, both Clark and Washoe Counties
may have difficulty reducing tailpipe emissions from vehicles in accordance with the new standards. By
2020, the relevant Blueprint strategies have the potential to reduce daily NOx emissions by 10% in Clark
County and by 3% in Washoe County. Daily VOC emissions would be reduced by 9% in Clark County and
7% in Washoe County in 2020.
Nevada has already seen the impacts of climate change in the exacerbation of drought conditions that
have led to the water level in Lake Mead falling nearly 130 feet since 1998. Water levels are currently
only 36 feet above levels required for the production of hydroelectricity from the Hoover Dam. While
reducing climate change requires worldwide action, Nevada can and should do its part to lower the
emissions leading to manmade global warming.

5

Bureau of Labor Statistics. (2011, January 4). Metropolitan Area Employment and Unemployment Summary.
Retrieved from http://www.bls.gov/news.release/metro.nr0.htm
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To avoid the worst effects of climate change, recent analyses of emission trends suggest that developed
economies need to reduce emissions below current levels by more than 15% by 2020 and 80% by 2050.6
The strategies in the Blueprint would achieve around one-third of these reduction levels for the
transportation sector.
To identify the strategies and policies to improve the efficiency of the state’s transportation system,
SWEEP has investigated transportation-related strategies and policies proposed as part of: 1)
comprehensive national level reports, 2) state climate plans and 3) transportation plans adopted by
metropolitan planning organizations. Promising strategies were then analyzed to determine the impact
their adoption would have on the state of Nevada. Eleven of the fifteen strategies could be adopted
with no new outlays required from the state government. The other strategies would require minimal
outlays and several would have self-funding mechanisms built in.
The strategies generally fall into four broad approaches:
1. Reducing the growth in vehicle miles traveled (VMT) through mixed use development. This will
provide convenient access to a broad array of destinations by expanded and improved transit
systems and enhanced infrastructure for pedestrians and cyclists.
2. Adjusting transportation prices (road tolls, parking fees and auto insurance) to require drivers to
pay a greater share of the cost of maintaining and operating the system. This will create
incentives to reduce the use of single occupancy vehicles.
3. Eliminating and minimizing demand for gasoline and diesel by promoting conversion of
automobile and truck fleets to highly efficient vehicles, and to vehicles that operate on
electricity rather than petroleum products.
4. Requiring efficiency improvements for existing vehicles and improving vehicle operating
conditions, e.g., more efficient tires, aerodynamic improvements on trucks, lower legal speeds
and encouraging more fuel efficient driving and vehicle maintenance behaviors.
SWEEP has evaluated the energy saving potential of all the strategies if applied in Nevada and provides a
recommendation for each strategy based on four criteria: cumulative fuel savings by 2050, the benefitcost ratio, the cumulative CO2 emissions reductions and the criteria pollutant reductions in 2020. The
high priority strategies will provide significant economic and environmental benefits at minimal cost, the
medium to low priority strategies generally have fewer economic and environmental benefits but still
provide a net benefit to the state’s economy. The strategies that are not recommended have higher
economic costs than benefits and provide limited environmental benefits.

6

Intergovernmental Panel on Climate Change (IPCC). (2007). IPCC Fourth Assessment Report: Climate Change
2007. Retrieved from http://www.ipcc.ch/publications_and_data/ar4/syr/en/contents.html
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Table ES-1 – Recommendations for Blueprint Strategies
High Priority
Medium to Low Priority
Cash for Clunkers
Electrification of Light Duty Fleet
Lower Speed Limit
Low RR Tires
Truck Strategies
Eco-Driving
PAYD Insurance
Development Strategies
Parking
Pedestrian
High Speed Rail between Southern
California and Los Angeles
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Not Recommended
Regional High Speed Rail
User Fees
Transit
Bicycle
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Introduction
This inquiry by the Southwest Energy Efficiency Project (SWEEP) answers the question, What are the
strategies for, and the economic and environmental impacts of, improving the efficiency of Nevada’s
transportation system? It is focused on the policy options available to Nevada to reduce liquid fuel
consumption. SWEEP makes no effort here to assess the political feasibility of any of the strategies
analyzed in this Blueprint. The purpose is to present decision-makers and the public with an assessment
of strategies identified in national reports, by other states, and by metropolitan planning organizations.
The strategies included here are assessed with respect to four primary criteria:
1. The cost savings to the Nevada’s economy and the job creation potential of each strategy based
on the liberation of resources for productive investment opportunities within Nevada that
would otherwise not be available because such resources would be consumed by fuel costs that
would transfer employment and wealth outside the State.
2. The potential reduction of the criteria pollutants—nitrogen oxides (NOx) and volatile organic
compounds (VOC)—that contribute to the formation of ground level ozone. Only some of the
strategies presented will have an impact on the release of these pollutants.
3. The potential reduction in CO2 emissions that can be achieved in Nevada from implementation
of each strategy.
4. The public and private costs of implementing each strategy.
The Blueprint does not attempt to quantify other benefits of the strategies, even though some benefits
may have high economic value. For example, by reducing vehicle travel and powering vehicles with
electricity, the public health impacts of vehicle-related air pollution, and the associated personal and
public costs of health care, can be reduced. Safety benefits from reducing speed limits and improving
driving education are likewise not quantified. Thus the full range of public health and economic benefits
of implementing these strategies are not included.
SWEEP welcomes your response to this Blueprint as part of the open public dialogue that can lead to
decisions that support economic welfare and preserve the natural systems on which human civilization
depends. Comments may be made to 303-999-0788, or to msalisbury@swenergy.org.
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Section 1 – Available Measures
In a search to identify the strategies and policies that could achieve reductions in transportation fuel
use, SWEEP investigated transportation-related strategies and policies proposed as part of: 1)
comprehensive national level reports, 2) state climate plans, and 3) transportation plans adopted by
metropolitan planning organizations. The Blueprint evaluates the energy savings potential of the most
promising strategies if applied in Nevada, and provides a recommendation for each strategy based on
four criteria: cumulative fuel savings by 2050, the benefit-cost ratio, the cumulative CO2 emissions
reductions and the criteria pollutant reductions in 2020.
The strategies generally fall into four broad approaches:
1. Reducing the growth in vehicle miles traveled through mixed use development. This will provide
convenient access to a broad array of destinations by expanded and improved transit systems
and enhanced infrastructure for pedestrians and cyclists.
Strategy 1: Expanding and Improving Pedestrian Infrastructure
Strategy 2: Expanding and Improving Bicycle Infrastructure
Strategy 3: Expansion and Improvement of Transit System
Strategy 4: Access and Clustering
Strategy 13: High Speed Rail
2. Adjusting transportation prices (road tolls, parking fees and auto insurance) to require drivers to
pay a greater share of the cost of maintaining and operating the system. This will create
incentives to reduce the use of single occupancy vehicles.
Strategy 5: User Fees
Strategy 6: Parking Pricing
Strategy 7: Adopt Pay-As-You-Drive Auto Insurance
3. Eliminating and minimizing demand for gasoline and diesel by promoting conversion of
automobile and truck fleets to highly efficient vehicles and to vehicles that operate on electricity
rather than petroleum products.
Strategy 8: Support for Electrification of Light Duty Fleet
Strategy 9: Cash for Clunkers
Strategy 15: Low Interest Loan Program for Heavy Duty Diesel-Electric Hybrids
4. Requiring efficiency improvements for existing vehicles and improving vehicle operating
conditions, e.g., more efficient tires, aerodynamic improvements on trucks, lower legal speeds
and encouraging more fuel efficient driving and vehicle maintenance behaviors.
Strategy 10: Eco-Driving
Strategy 11: Reduce Highway Speed Limits
Strategy 12: Require Energy-Efficient Replacement Tires for Light-Duty Vehicles
2

Strategy 14: Efficiency Improvement Requirements for Heavy Duty Trucks
Strategy 15: Low Interest Loan Program for Longer, Heavier Truck Trailers
To make significant reductions in fuel consumption, the first major objective is increasing the efficiency
of the light and heavy duty vehicle fleets. The most direct way to improve vehicle efficiency is through
the setting of fuel economy standards that require new vehicles to achieve a certain miles per gallon or
greenhouse gas emissions per mile standard. The Blueprint’s baseline against which strategies are
analyzed is based on the assumption that federal fuel efficiency standards will reach 55 miles per gallon
(mpg) by 2030. This assumption is in line with the new fuel economy standards being developed by the
Environmental Protection Agency (EPA) and the National Highway Traffic Safety Administration (NHTSA),
which plan to issue a Notice of Proposed Rulemaking by September of 2011.7 Reductions of average
vehicle emissions to meet the assumed 2030 standard reflect the potential fleet average efficiency
achievable with currently demonstrated hybrid electric technology. While only the federal government
and the State of California have the authority to set these standards for vehicles, there remain a number
of policy options that can be pursued at the state and local level to increase new vehicle efficiency.
The Blueprint explores market-based strategies, such as a “Cash for Clunkers” program, available to the
state to stimulate the purchase of high efficiency vehicles. At best, state-level strategies to stimulate
market demand for high efficiency and electric vehicles have the potential to incrementally advance the
penetration of these vehicles. State and municipal governments can also provide leadership through
fleet purchases and support for the development of alternative vehicle infrastructure. Since market
strategies alone are not expected to shift the entire vehicle fleet to high efficiency vehicles by 2050,
regulatory action by 2030 will be necessary to achieve this result.
Of the other strategies available, the most beneficial to the Nevada’s economy are the measures that
save fuel and reduce infrastructure costs by creating choices and price signals that will maintain
personal vehicle travel at current levels, and encourage more travel by other modes.
This approach is an integration of seven strategies designed to reduce statewide VMT growth. If vehicle
miles driven increase at predicted levels, gasoline consumption from light duty vehicles alone will grow
from 27 million barrels in 2005 to 44 million barrels in 2050, even after accounting for the benefits of
advancing fuel efficiency standards to 55 mpg between now and 2030. If VMT grows at this rate, it
would drive annual light duty CO2 emissions to 16.2 MMT, making it very difficult to find alternative
vehicle and fuel technologies that will allow the State to meet the 3.2 MMT target by 2050 (an 80%
reduction below 2005 levels). The VMT reduction strategies presented in the Blueprint offer the
potential to reduce the growth in per capita light duty VMT by 12% in 2050, from 9,921 to 8,730. These
strategies are focused primarily on the state’s two large urbanized areas where more than threequarters of statewide VMT occurs.

7

Currently, EPA and NHTSA have analyzed scenarios that would increase fuel economy to between 47 and 62 mpg
by 2025. More information on the process is available from
http://epa.gov/otaq/climate/regulations/420f10051.htm
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Unlike technology standards that are subject to federal pre-emption, these strategies—comprehensive
transit services, channeling new development into more accessible mixed use areas with excellent
pedestrian and cycling infrastructure, user fees and parking fees that create price incentives to use
alternatives to single occupancy vehicles, and pay-as-you-drive insurance—are entirely within the
authority of the State. Gasoline consumption could be reduced by four million barrels in 2050 compared
to the baseline projection if implementation of these strategies begins in 2012, but the benefits are
diminished with each year implementation is delayed because effectiveness depends in part on
strategically locating new development in urban areas with access to public transportation alternatives.
Non-strategic development, once established in non-urban areas lacking access to public transportation
alternatives will be in place for the remaining time analyzed in the Blueprint.
The final suite of strategies is designed to provide nearly all the reductions in CO2 emissions available
between now and 2020 by improving the fuel efficiency of existing vehicles. These include accelerating
the implementation of the EPA’s SmartWay program by truck owners, eco-driving education, requiring
low rolling resistance tires and the single largest emission reduction strategy available between now and
2020—reducing the speed limit on highways by 10 mph to 55 or 65 mph.

4

Section 2 – Benefits of Reducing Consumption of Petroleum Fuels
This Blueprint focuses on three direct benefits to Nevada that flow from reducing the state’s reliance on
petroleum fuels to power the transport sector of the State’s economy:
1. economic benefits from the savings achieved by not needing as much energy to power the
transport sector, and by converting as many vehicles as possible from more expensive imported
petroleum fuels to less expensive (per mile), locally generated electric power;
2. local air quality benefits by emitting less pollutants that leads to ground level ozone which
threatens human health; and
3. climate benefits by reducing CO2 emissions by burning less carbon to power the transport
sector.

2.1 – Economic Benefits
In 2009, Nevada spent an estimated $3.3 billion on gasoline and diesel, which took up 3.5% of the
state’s Gross State Product (GSP). These expenditures and those forecast for 2020 and 2050 are shown
in Table 2.1.1. Due to expected significant increases in fuel costs and the state’s recovery from the
current recession, fuel costs are estimated to make up 4.9% or 7.6% (in the reference price case and the
high price case, respectively)8 of the state’s economy in 2020. This represents a significant increase in
statewide expenditures on transportation fuels and will place a strain on household budgets as greater
proportions of disposable income are required to pay for vehicle transportation. The EIA estimates a
slower rate of growth for fuel prices between 2020 and 2050 than it forecasts between now and 2020.
In the same period, the state’s economy is expected to grow faster. These conditions result in gasoline
and diesel costs declining to between 4.5% and 5.5% of the state’s economy by 2050, while still
remaining above 2009 levels. By implementing the strategies assessed in the Blueprint, the state would
reduce the percentage of its economy dedicated to fuel costs by between 0.5% and 0.8% in 2020 and
between 0.4% and 0.5% in 2050.

8

The U.S. Energy Information Administration (EIA) estimates that by 2020, the price of gasoline (adjusted for
inflation) will range from $3.26 (in the reference fuel price case) to $5.03 (in the high fuel price case), depending in
part on the oil production decisions of producing countries and how much oil consuming countries turn to
unconventional oil sources (oil sands, oil shale and biofuels).
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Table 2.1.1 – Transportation Costs as a Share of Nevada’s Economy
2009
2020
Billions of
% of
Billions of
% of
$
GSP
$
GSP
Estimated Gross State Product
94.4
126.1
Fuel Costs (Reference)
Fuel Costs with Blueprint Strategies
(Reference)
Fuel Costs (High Cost)
Fuel Costs with Blueprint Strategies
(High Cost)

2050
Billions of
% of
$
GSP
301.8
-

3.3

3.53%

6.3

4.97%

13.6

4.51%

-

-

5.6

4.40%

12.4

4.12%

3.3

3.53%

9.7

7.67%

16.7

5.52%

-

-

8.6

6.80%

15.2

5.03%

Because of the state’s current budget deficits, the strategies have been designed to minimize impact on
the state’s budget. Eleven of the fifteen strategies could be adopted with no new outlays required from
the state government and the other strategies would require minimal outlays and several would have
self-funding mechanisms built in.
Table 2.1.2 shows the amount of fuel saved by each strategy and the range of cumulative fuel cost
savings (based on the reference and high price fuel cost scenarios)9 in the state in 2020 and 2050. By
2020, the state will have saved 45 million barrels of fuel, with cost savings between $4.4 and $6.6 billion
(in 2009 dollars). By 2050, the state will have saved over 611 million barrels of fuel, with cost savings
between $38.2 and $56.9 billion (in 2009 dollars). The federal fuel economy standards account for
approximately one-third of the cumulative fuel consumption and fuel cost savings by 2050. The state
strategies alone will account for between $25.1 and $38.8 billion in fuel cost savings by 2050.
For the average household in Nevada, these savings would translate to between $600 and $900 in 2020
and between $1,200 and $1,500 in 2050. The cost savings derived from implementing these strategies
are resources freed up to be spent on other goods and services or invested in Nevada. Because Nevada
has only a single oil refinery that produces small amounts of mainly asphalt and diesel fuel,10 the state
must import almost all of its transportation fuels from California via pipelines. This makes improving the
efficiency of Nevada’s transportation system highly attractive.

9

While not necessarily indicative of a long-term trend, the current fuel price in Nevada, $3.10 per gallon, is already
above both of the EIA’s projections for 2011, $2.47 per gallon for the reference case and $2.69 per gallon for the
high fuel price case.
10
Energy Information Administration. (2011, January 13). Nevada State Energy Profile. Retrieved from
http://www.eia.doe.gov/state/state_energy_profiles.cfm?sid=NV
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Table 2.1.2 – 1000s of Barrels Saved and Avoided Fuel Costs to Nevada’s Economy
Fuel Cost
Fuel Cost
Fuel Cost
Cumulative
Cumulative
Savings by
Savings by
Savings by
1000s of
1000s of
Strategy
2020,
2020, High
2050,
Barrels Saved
Barrels Saved
Reference
Price ($
Reference
by 2020
by 2050
($ millions)
millions)
($ millions)
Federal Fuel
1,611
159
244
195,916
13,090
Economy
Standards
Lower Speed
14,169
1,443
2,018
67,829
5,280
Limit
4,158
424
603
20,571
1,591
Low RR Tires
2,463
251
359
12,809
987
Eco-Driving
Cash for
4,509
457
666
27,890
2,213
Clunkers
1,328
93
159
100,731
3,384
Electrification
Truck
4,831
326
704
50,721
1,965
Strategies
High Speed
802
69
94
27,189
1,760
Rail
11,613
1,176
1,723
108,012
7,949
VMT Suite
5,525
556
831
55,771
4,141
PAYD
Development
1,149
115
173
21,625
1,498
Policies
744
76
108
2,672
218
User Fees
387
40
61
5,512
388
Transit
251
25
38
5,756
407
Pedestrian
106
11
16
2,765
196
Bicycle
4,006
410
582
20,818
1,600
Parking
45,484
4,399
6,571
611,668
38,220
Total

Fuel Cost
Savings by
2050, High
Price ($
millions)
18,162
7,409
2,261
1,404
3,207
5,871
5,165
2,212
11,304
5,929
2,100
311
595
575
277
2,272
56,994

Because almost all money spent on fuel leaves the state, any fuel savings spent in other sectors of the
economy (food, housing, entertainment, and other goods and services) will be more likely to benefit the
state economy. Other sectors of the economy are generally more labor intensive than energy
production and distribution, so redirecting resources away from fuel expenditures should increase
employment in the state.11, 12 A recent study for Colorado estimated that one new job is created for

11

Laitner, S. (2009). The Positive Economics of Climate Change Policies: What Historical Evidence Can Tell Us.
American Council for an Energy-Efficient Economy. Retrieved from
http://www.aceee.org/sites/default/files/publications/researchreports/E095.pdf
12
Roland-Holst, D. (2008). Energy Efficiency, Innovation, and Job Creation in California. Center for Energy,
Resources, and Economic Sustainability. Retrieved from
http://www.nextten.org/next10/pdf/report_eijc/UCB_Energy_Innovation_and_Job_Creation_10-20-08.pdf
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every 3,700 barrels of gasoline saved through vehicle efficiency improvements.13 Investments in transit
and other measures that save fuel by reducing VMT should produce similar benefits.
As shown in Table 2.1.3, implementation of all the strategies would reduce cumulative fuel consumption
by 2020 by 45 million barrels, resulting in a net increase of approximately 2,200 jobs in the state as of
that year. By 2050, 611 million barrels of oil could be saved, resulting in approximately 7,200 new jobs in
the state. Some of the new jobs result from the billions invested in public transit, electric-powered
vehicles, electric vehicle infrastructure, efficient tires and other costs incurred to generate the savings.
But the majority of the new jobs result from the net benefits obtained from lower fuel costs (money that
now mostly leaves the state) enabling consumers to purchase more food, housing, entertainment, etc.
(money that mostly stays in the state). In addition, these new jobs will generate increased tax revenues
that in turn could offset a portion of the public costs of implementing these strategies. Together these
effects would increase the employment rate in the state by approximately 0.2% in 2020 and 0.3% in
2050.
Table 2.1.3 – Fuel Savings and Job Creation Potential of Blueprint Strategies
Cumulative 1000s of
Job Creation
Cumulative 1000s of
Strategy
Barrels Saved by 2020
Potential
Barrels Saved by 2050
Federal Fuel
1,611
197
195,916
Economy Standards
14,169
437
67,829
Lower Speed Limit
4,158
142
20,571
Low RR Tires
2,463
90
12,809
Eco-Driving
4,509
206
27,890
Cash for Clunkers
1,328
111
100,731
Electrification
4,831
225
50,721
Truck Strategies
802
214
27,189
High Speed Rail
11,613
611
108,012
VMT Suite
5,525
356
55,771
PAYD
1,149
75
21,625
Development
744
23
2,672
User Fees
387
20
5,512
Transit
251
20
5,756
Pedestrian
106
9
2,765
Bicycle
4,006
139
20,818
Parking
45,484
2,233
611,668
Total

Job Creation
Potential
2,648
585
176
111
90
1,709
471
276
1,121
518
314
15
64
65
29
186
7,188

Implementation of all the strategies analyzed in the Blueprint contributes a significant net benefit to
Nevada’s economy. The Blueprint estimates the cost of each strategy to vehicle owners, transportation
system users, the state government and taxpayers, as well as the fuel cost savings achieved by
implementation of the strategy to determine the benefit-cost ratio. For almost every strategy the fuel
13

Geller, H. and Goldberg, M. (2009). Energy Efficiency and Job Creation in Colorado. Southwest Energy Efficiency
Project. Retrieved from http://www.swenergy.org/pubs/EE_and_Jobs_Creation_in_Colorado-April_2009.pdf
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cost savings (without considering the public health, environmental and climate benefits of not burning
the fuel) exceed the cost to vehicle users or taxpayers, as shown in Table 2.1.4. In the reference fuel
price case, the cumulative fuel cost savings are $38.2 billion from an investment of $17.1 billion,
producing net cost savings of $21.1 billion during 2012-2050 (2009 dollars). In the high fuel price
scenario, the cumulative fuel cost savings are $56.9 billion from the same investment of $17.1 billion,
producing net cost savings of $39.8 billion. With a benefit-cost ratio of over $3 for every dollar spent,
this investment in transportation efficiency would be attractive to any smart investor.
Table 2.1.4 – Costs and Benefits of Blueprint Strategies
Net BenefitsNet BenefitsTotal Costs
Reference Fuel
High Fuel
Strategy
(millions of $) Cost (Millions of
Cost
$)
(millions of $)
Federal Fuel
3,333
9,757
14,829
Economy
Standards
216
5,063
7,193
Lower Speed Limit
110
1,482
2,151
Low RR Tires
3
983
1,401
Eco-Driving
20
2,193
3,186
Cash for Clunkers
4,992
-1,608
879
Electrification
779
1,187
4,386
Truck Strategies
4,470
-2,710
-2,259
High Speed Rail
3,197
4,752
8,107
VMT Suite
1
4,140
5,928
PAYD
Development
22
1,475
2,078
Policies
1,358
-1,140
-1,046
User Fees
1,358
-970
-762
Transit
228
179
347
Pedestrian
230
-34
47
Bicycle
0
1,600
2,272
Parking
17,121
21,098
39,873
Total

Lost State Fuel
Tax Revenue
(millions of $)

BenefitCost Ratio
(high fuel
cost)

$458

5.45

$257
$75
$46
$104
$225
$93
$42
$338
$177
$57

34.25
20.63
437.65
157.23
1.18
6.63
0.49
3.54
5,587.67
93.79

$11
$6
$16
$8
$75
$1,638

0.23
0.44
2.52
1.20
NA
3.33

Implementing these strategies would result in the loss of fuel tax revenue for the state due to decreased
sales of gasoline and diesel fuel. Fuel tax revenues in 2050 will drop by 18% as a result of the expected
federal fuel efficiency standards. Adopting the state strategies recommended here would further reduce
fuel taxes by another 38%. The state must find new revenue sources to maintain recent transportation
funding levels. The Blueprint recommends user fees as an alternative funding source linked to use of the
transportation system.
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2.2 – Environmental Benefits
Effects of Climate Change
Nevada is already experiencing some of the impacts of climate change including a shorter snow season,
changes in precipitation patterns, and warmer and more arid conditions across the state.14
Temperatures are expected to continue increasing through the 21st century, increasing by at least three
to four degrees Fahrenheit in the spring and autumn and by at least five to six degrees Fahrenheit during
the summer and winter.15 These increases in temperature will result in less snow, earlier in the season
snowmelts and increased faster runoffs as well as higher rates of water evaporation.16
Decreased snowpack, earlier snow runoff and increased evaporation all impact Nevada’s supply of water
for drinking, recreation and generating electricity. The state’s expected increase in population will add
to the pressure on decreasing water resources to meet demand. Between 1998 and 2010, drought
conditions exacerbated by increasing temperatures have decreased the water level in Lake Mead from
1,215 feet to 1,087 feet, reaching levels not experienced since 1937.17 If the lake levels fall below 1,050
feet, the Hoover Dam (which supplies 4% of Nevada’s electricity) will be unable to generate electricity
due to lack of hydraulic pressure.18 If water levels continue to fall at the same rate as they have over
the last decade (about 10 feet per year), the dam might stop generating electricity as soon as 2014. The
incremental cost of replacing hydroelectric power with natural gas powered electricity could cost
Nevada $120 million annually.19 As Southern Nevada obtains 90% of its water from the Colorado River
and Lake Mead,20 continuing decreases in water levels will require further reductions in water supply for
the region. Decreasing water supplies could also impact the state’s tourism industry as recreational
activities such as golfing, boating and fishing rely on stable water supplies and water levels. Lake Mead

14

United States Global Change Research Program (USGCRP). (2000). Climate Change Impacts on the Untied States:
The Potential Consequences of Climate Variability and Change, Chapter 8: Potential Consequences of Climate
Variability and Change for the Western United States.
Retrieved from www.usgcrp.gov/usgcrp/Library/nationalassessment/08West.pdf;
United States Global Change Research Program, Southern Nevada Water Authority, (2007). Environmental Threats
to the Great Basin, FDCH Congressional Testimony Oct. 11, 2007.
15
Environmental Protection Agency. (1998). Climate Change and Nevada. Climate and Policy Assessment Division
(2174) Retrieved from www.epa.gov/globalwarmingimpacts.
16
Intergovernmental Panel on Climate Change (2007). Chapter11: Regional Climate Projections; Section 11.5:
North America. Working Group I: The physical science basis of Climate Change. Retrieved from
http://ipcc.wg1.ucar.edu/wg1/Report/AR4WG1_Print_Ch11.pdf
17
Bureau of Reclamation. (2011, January 1). Lake Mead at Hoover Dam, Elevation (Feet). Retrieved from
http://www.usbr.gov/lc/region/g4000/hourly/mead-elv.html
18
Quinlan, P. (2010, August 13). Lake Mead’s water level plunges as 11-year drought lingers. New York Times.
Retrieved January 19, 2011 from http://www.nytimes.com/gwire/2010/08/12/12greenwire-lake-meads-waterlevel-plunges-as-11-year-drou-29594.html?pagewanted=1
19
Nationally, the difference between the production costs of hydropower and natural gas powered electricity is
$0.049 per kWh per the EIA (http://www.eia.doe.gov/cneaf/electricity/epa/epat8p2.html). Multiplied by Nevada’s
2009 generation from hydropower, 2.4 billion kWh gives $120 million.
20
Southern Nevada Water Authority. (2010). Water Resources. Retrieved from
http://www.snwa.com/html/wr_index.html
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already had to spend almost $1 million in 2002 to adjust to lower water levels.21 As tourism forms a
significant part of the state’s economy, any negative impacts to the industry could impact the statewide
economy.
Increased temperatures during the summer could create adverse health impacts such as heat stroke or
heat exhaustion, especially in at risk populations such as the elderly or children.22
More devastating impacts to natural systems that support human civilizations are expected as global
temperatures continue to rise. These include the increasing frequency of recent extreme events such as
high intensity hurricanes like Katrina in 2005; major floods on the scale that displaced 35 million people
from their homes during 2010 in Pakistan and destroyed crops, bridges, highways, dams and irrigation
systems; and the record high temperatures in Russia that triggered uncontrollable fires during the
summer of 2010 that destroyed 25% of Russia’s wheat fields and millions of acres of forests.
To prevent climate hazards from reaching dangerous levels, a two degree change in global temperature
target was adopted by the G-8 heads of state (July 2009). The Intergovernmental Panel on Climate
Change (IPCC) stated in their 2007 report,23 that greenhouse gas emissions levels must come down
between 50% and 80% below 2000 levels to mitigate the greatest impacts of climate change. Even with
this level of reductions, global temperatures are still expected to increase between 2 and 2.4 degrees
Celsius. Two years ago, an 80% reduction in GHG emissions by 2050 was needed to stay within two
degrees. The climate bill passed by the U.S. House of Representatives set 83% below 2005 as the
targeted reduction for 2050.24
It seems unlikely that the federal government will take any legislative action in the next two years to
curb greenhouse gas emissions. However the EPA has limited GHG emissions from new vehicles for sale
2011-2016, has announced plans to set tighter limits on vehicle emissions for the 2017-2025 model
years, and will regulate greenhouse gas emissions from certain industrial sources beginning in January,
2011 under the authority of the Clean Air Act (CAA). These regulations will be applied to certain
stationary sources such as power plants, refineries and cement manufacturers that emit over 100,000
tons of greenhouse gases annually.25 Regulating emissions from refineries will have an effect on
lifecycle emissions of transportation fuels, but will not result in reducing emissions from mobile sources.
Emissions during the first decade of this century have exceeded earlier predictions, now creating the
possibility that the massive disruptions of food and water supplies associated with more than a two
degree rise in global temperature could happen within the next 25 years, instead of later in the century.
21

Hayes, M., J., Svoboda, M., D., Knutson, C. L., and Wilhite, D. H. (2003). Estimating the Economic Impacts of
Drought. University of Nebraska. Retrieved from http://ams.confex.com/ams/pdfpapers/73004.pdf
22
National Oceanic and Atmospheric Administration. Heat Wave: A Major Summer Killer. Retrieved from
http://www.nws.noaa.gov/om/brochures/heatwave.pdf
23
Intergovernmental Panel on Climate Change. (2007). IPCC Fourth Assessment Report: Climate Change 2007.
Retrieved from http://www.ipcc.ch/publications_and_data/ar4/syr/en/contents.html
24
American Clean Energy and Security Act of 2009, H.R. 2454, § 311, adding § 702(4) to the Clean Air Act.
25
Environmental Protection Agency. (2010). Clean Air Act Permitting for Greenhouse Gases: Guidance and
Technical Information. Retrieved from http://www.epa.gov/nsr/ghgdocs/ghgpermittingtoolsfs.pdf
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To avoid the worst effects of climate change, recent analyses of emission trends suggest that developed
economies will need to achieve 5% reductions in annual emissions beginning by 2015. Because of delays
in achieving meaningful reductions, the latest analyses indicate that the 15% (2020) and 80% (2050)
reduction targets adopted by the Western Climate Initiative, and by the President, will no longer reduce
total CO2 soon enough to stabilize the climate at two degrees above pre-industrial temperatures.
The state of Nevada does not currently have any goals or targets for the reduction of greenhouse gas
emissions. Nevada is currently an observer of the Western Climate Initiative (WCI) while the
neighboring states of California, Oregon, Arizona26 and Utah are partners.27 As partners, they are a part
of WCI’s regional effort to reduce greenhouse gas emissions by 15% below 2005 levels by 2020.28 If
Nevada decides to join neighboring states in meeting this goal, it will need to adopt policies to reduce
fuel consumption from the transportation sector beyond the reduction expected due to existing fuel
economy standards.
In this Blueprint, SWEEP accepts the 15% by 2020 and 80% by 2050 reduction targets as reasonable
based on the 2007 report of the International Panel on Climate Change. These targets reflect the best
understanding of the safe limit for CO2 in the global atmosphere that must not be exceeded if climate
warming is to be stopped at a temperature that will not risk the collapse of the food and water supply
systems that support human civilization. As the science evolves, new evidence may support the need to
achieve these targets sooner or later, or even change the magnitude of CO2 reductions from fossil fuel
combustion. But for the purpose of this Blueprint, SWEEP does not question or attempt to reassess the
scientific basis for these targets.
Table 2.2.1 shows that adopting more stringent federal standards after 2016 avoids 72.4 million metric
tons (MMT) of CO2 emissions between 2010 and 2050. But the federal standards alone will achieve only
achieve 12.7% of the CO2 emission reductions necessary by 2050. Adding the state-level strategies can
achieve an additional 20% of the CO2 reductions needed by 2050. Both national and state-level
strategies are needed to achieve significant CO2 reductions by 2050.

26

In February 2010, Arizona withdrew from WCI’s cap and trade program but remains a Partner in the
organization.
27
Western Climate Initiative. (2010). WCI Partners. Retrieved from http://www.westernclimateinitiative.org/wcipartners
28
Western Climate Initiative. (2010). Program Design. Retrieved from
http://www.westernclimateinitiative.org/designing-the-program
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Table 2.2.1 – Potential CO2 Emissions Reductions (Million Metric Tons) from Strategies Assessed
%
Emission
Cumulative
%
Emission
Cumulative
Reduction
Reduction
Emission
Reduction
Reduction
Emission
Strategy
Towards
in 2020
Reduction
Towards
in 2050
Reduction
WCI Goal
(MMT)
2012-2020
80% Goal
(MMT)
2012-2050
Federal fuel
3.34%
273
595
12.76%
3,663
72,409
Economy
Standards
Lower Speed
7.48%
612
5,303
2.87%
823
25,453
Limit
2.40%
197
1,537
0.85%
244
7,603
Low RR Tires
1.51%
124
910
0.54%
154
4,734
Eco-Driving
Cash for
3.49%
285
1,667
0.44%
125
10,308
Clunkers
1.02%
84
279
6.37%
1,829
22,284
Electrification
Truck
4.10%
335
1,362
2.50%
718
10,887
Strategies
High Speed
2.77%
227
227
0.94%
269
7,258
Rail
10.33%
845
4,292
5.40%
1,551
39,920
VMT Suite
6.03%
493
2,042
2.50%
717
20,612
PAYD
1.28%
104
425
1.51%
434
7,992
Development
0.39%
32
275
0.07%
21
987
User Fees
0.31%
25
137
0.29%
84
1,794
Transit
0.34%
28
93
0.31%
90
2,127
Pedestrian
0.16%
13
39
0.14%
40
1,022
Bicycle
2.34%
192
1,480
0.90%
258
7,694
Parking
36.44%
2,982
16,173
32.65%
9,376
200,855
Total
The impact of the major policy options on future emission trends are demonstrated in Figure 2.2.1. The
top line represents the expected emissions if no actions are taken. This growth in emissions can be
attributed largely to two factors: population growth from 2,711,000 in 2010 to 5,527,000 in 2050 and
vehicle miles traveled (VMT) per capita increasing from 7,500 to 9,921 in 2050. Each color band
represents the CO2 reductions that are expected to be achieved from the implementation of each
strategy evaluated in this Blueprint. The three grey bands represent remaining emissions after
implementation of the reduction strategies assessed in each section based upon two primary
assumptions: 1) each model year of light duty vehicles will be progressively more efficient to meet
advanced fuel efficiency standards between 2017 and 2030; and 2) market and regulatory strategies will
stimulate the expected penetration of high efficiency vehicles. Gasoline consumption drops steadily
throughout the period 2010-2030, but begins to rise again as the benefits from fuel economy increases
level out. Fuel used in aviation and trucks will continue to grow. Without the development of alternative
fuels for trucks and for aviation fuel, emissions in these two sectors will exceed 11 MMT by 2050, well
above the 3.2 MMT CO2 target for all transportation sources.
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Fuel use and CO2 emission trends from the aviation sector are impacted only by the High Speed Rail
strategy. Other options for reducing emissions from this sector are not well-defined, and the role the
State may play in implementing strategies is limited. Improved fuel efficiency in new aircraft engines is
being developed, but overall emissions are not expected to decrease because of expected increases in
aviation travel demand.
Figure 2.2.1 – Potential Reductions in CO2 Emissions from Transportation Policies
Emissions Eliminated Due to High
Speed Rail
Emissions Eliminated Due to
Heavy Duty Strategies
Emissions Eliminated Due to Eco
Driving
Emissions Eliminated Due to
Electrification
Emissions Eliminated Due to Cash
for Clunkers
Emissions Eliminated Due to VMT
Reduction Suite
Emissions Eliminated Due to Low
RR Tires
Emissions Eliminated Due to
Lower Speed Limit
Emissions Eliminated Due to
Higher Fuel Economy Standards
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In 2005, Nevada’s transportation sector was responsible for 16.1 MMT, or 35%, of the state’s gross CO2
emissions.29 In 2010, emissions from the transportation sector are estimated to have increased 8% to
17.3 MMT, and under a business as usual scenario by 2020 are expected to reach 21.8 MMT. By 2050
emissions from transportation sources would nearly double to 31.9 MMT. To reach the 15% reduction
target by 2020 set by the WCI, transportation emissions would need to be reduced to 13.7 MMT, a
decrease of 8.1 MMT from the expected levels. To reduce emissions 80% from 2005 levels by 2050
would require that the transportation sector emit only 3.2 MMT, a reduction of 28.7 MMT from the
expected levels.
Criteria Pollutants Reductions
Currently, Clark County is in non-attainment for ozone, carbon monoxide and fine particulate matter
(PM10). Washoe County is in serious non-attainment for PM10 in the core area surrounding Reno,
29

Center for Climate Strategies. (2007). Nevada Greenhouse Gas Inventory and Reference Case Projections, 19902020. Retrieved from http://www.climatestrategies.us/library/view/407
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moderate non-attainment for CO, and in attainment for ozone, with all the testing sites registering
levels below 0.075 parts per million (PPM) for the fourth highest daily maximum. However, if the EPA
lowers the acceptable levels to 0.065 PPM all of Washoe County’s air monitoring testing sites would be
in non-attainment and three of the six testing sites would be in non-attainment if the acceptable level
were lowered to 0.070 PPM.30
The Blueprint strategies were reviewed and those where criteria pollutant reductions could be
reasonably estimated were evaluated for their emissions reduction potential. The strategies evaluated
include all the VMT reduction strategies as well as speed limit reductions, Cash for Clunkers and support
for light-duty vehicle electrification.
As shown in Figures 2.2.2 and 2.2.3 and Tables 2.2.2 through 2.2.5, all of these strategies have the
potential to provide some reduction of NOx and VOC emissions in Clark and Washoe Counties. The
reductions are presented here to give an estimate of the potential impacts each of these strategies
could have on NOx and VOC emissions.31 (Please see Appendix 1 for more information on how NOx and
VOC reductions were calculated.)
In Clark County, the Blueprint strategies will collectively reduce NOx emissions by 10.2% and VOC
emissions by 9.3% by 2020. In Washoe County, the strategies will reduce NOx emissions by 3.2% and
VOC emissions by 6.9% by 2020. The strategies that have the greatest impact on NOx emissions in both
counties are reducing the speed limit, Cash for Clunkers, PAYD insurance and parking fees. The same is
true for VOCs, but the speed limit strategy would actually increase VOC emissions due to higher
emission rates at the lower speeds.
Figure 2.2.2 – Clark County Criteria Pollutant Reductions
Tons per Day from Roadway
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Mendoza, L. and Inouye, D. (2010, April). Washoe County, Nevada Air Quality Trends 2000-2009. Washoe
County Health District, Air Quality Management Division. Retrieved from
http://www.co.washoe.nv.us/repository/files/4/Trends_Report_2009.pdf
31
The emission rates used for this analysis were derived from Mobile6.2 so may not be as accurate as new
emission rates produced by the new MOVES model.
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Table 2.2.2 – Clark County Criteria Pollutant Reductions
% of Total
Transportation
Emissions
4.80%
5.41%
7.59%
8.56%
9.37%
9.96%
9.58%
10.18%

NOx Reductions (tons
per day)
2013
2014
2015
2016
2017
2018
2019
2020

1.26
1.35
1.80
1.92
1.98
1.98
1.90
1.76

% of Total
Transportation
Emissions
1.71%
2.32%
4.40%
5.48%
6.54%
7.54%
8.47%
9.33%

VOC Reductions (tons
per day)
0.65
0.86
1.61
1.96
2.29
2.58
2.84
3.05

Table 2.2.3 – Clark County NOx and VOC Reductions by Strategy
NOx Reductions
2015
Strategy
Speed Limit
Cash for
Clunkers
PAYD
Density
User Fees
Pedestrian
Cycling
Parking
VMT Suite
Electrification

VOC Reductions
2020

2015

2020

Tons
per
Day

% Reduction

Tons
per
Day

% Reduction

Tons
per
Day

% Reduction

Tons
per
Day

%
Reduction

0.56

2.36%

0.27

1.56%

-0.12

-0.34%

-0.01

-0.03%

0.37

1.57%

0.43

2.51%

0.53

1.44%

1.02

2.78%

0.35
0.11
0.03
0.00
0.00
0.53
0.86
0.00

1.50%
0.46%
0.11%
0.00%
0.00%
2.25%
3.64%
0.02%

0.60
0.16
0.02
0.04
0.02
0.34
1.01
0.04

3.45%
0.92%
0.09%
0.25%
0.12%
1.95%
5.87%
0.23%

0.49
0.15
0.04
0.00
0.00
0.74
1.20
0.01

1.35%
0.41%
0.10%
0.00%
0.00%
2.02%
3.27%
0.02%

1.17
0.31
0.03
0.08
0.04
0.66
2.00
0.05

3.21%
0.86%
0.08%
0.23%
0.11%
1.82%
5.47%
0.14%

Figure 2.2.3 – Washoe County Criteria Pollutant Reductions
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Table 2.2.4 – Washoe County Criteria Pollutant Reductions
% of Total
NOx Reductions
VOC Reductions
Transportation
(tons per day)
(tons per day)
Emissions
2013
0.24
1.46%
0.14
2014
0.26
2.06%
0.17
2015
0.31
2.60%
0.26
2016
0.32
2.88%
0.31
2017
0.33
3.10%
0.36
2018
0.32
3.25%
0.40
2019
0.30
3.29%
0.44
2020
0.28
3.22%
0.47

% of Total
Transportation
Emissions
1.43%
2.23%
3.49%
4.24%
5.00%
5.69%
6.32%
6.89%

Table 2.2.5 – Washoe County NOx and VOC Reductions by Strategy
NOx Reductions
2015
Strategy
Speed Limit
Cash for
Clunkers
PAYD
Density
User Fees
Pedestrian
Cycling
Parking
VMT Suite
Electrification

VOC Reductions
2015
2020

2020

Tons
per
Day

%
Reduction

Tons
per
Day

% Reduction

Tons
per
Day

%
Reduction

Tons
per
Day

%
Reduction

0.10

0.86%

0.05

0.58%

-0.02

-0.29%

0.00

-0.03%

0.07

0.58%

0.08

0.91%

0.10

1.28%

0.18

2.70%

0.06
0.02
0.00
0.00
0.00
0.08
0.14
0.00

0.47%
0.15%
0.04%
0.00%
0.00%
0.71%
1.15%
0.01%

0.08
0.02
0.00
0.01
0.00
0.05
0.14
0.01

0.97%
0.26%
0.02%
0.07%
0.03%
0.55%
1.65%
0.08%

0.08
0.02
0.01
0.00
0.00
0.12
0.19
0.00

1.02%
0.31%
0.08%
0.00%
0.00%
1.54%
2.48%
0.01%

0.16
0.04
0.00
0.01
0.01
0.09
0.28
0.01

2.40%
0.64%
0.06%
0.17%
0.08%
1.36%
4.09%
0.14%
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Section 3 – Nevada Trends: What is Driving the Growth in Fuel
Consumption in Nevada?
3.1 – Trends in Light Duty Vehicles
Fuel consumption trends from gasoline are determined largely by two factors: 1) the efficiency of
vehicles which is expressed in miles per gallon (mpg), and 2) the number of miles that people drive their
vehicles each year (vehicle miles traveled, or VMT).
The EPA and the National Highway Traffic Safety Administration (NHTSA) have issued standards reducing
GHG emissions from light duty vehicles32 that will begin to apply to the 2012 model year of new vehicles
sold in the United States.33 By 2016, these standards will require new light duty vehicles to have an
average combined emission rate of 250 grams of CO2 per mile, which is the equivalent of 35.5 miles per
gallon (mpg). EPA estimates that these standards will reduce fuel use nationally and the cost of fuel to
the economy by $35.7 billion in 2020, and save $171.2 billion in 2050. Allowing for the incremental costs
of purchasing more efficient vehicles, the standards will result in net savings of $20.1 billion in 2020 and
$152.2 billion in 2050. These national standards will produce estimated net savings in Nevada of $197
million in 2020, $2.6 billion in 2050 and $15.1 billion cumulatively between 2012 and 2050.34
VMT growth is driven by two factors: the number of miles driven per capita (VMT per capita) and the
state’s population. In Nevada, statewide population grew 242% from 800,000 in 1980 to 2.7 million in
2009, compared to a 34% increase in population in the United States over this period. By 2050,
statewide population is expected to grow to 5.5 million residents, a 103% increase above 2009.35

32

Light duty vehicles (which principally use gasoline) are those vehicles weighing less than 8,500 pounds. Types of
light duty vehicles include: passenger vehicles, light light duty trucks (less than 6,000 pounds) and heavy light duty
trucks (greater than 6,000 pounds). Heavy duty vehicles are those weighing over 8,500 pounds and these
principally use diesel.
33
75 Fed.Reg. 25323 (2010, May 7).
34
The Nevada savings are a rough estimate based on the state’s share of the national population.
35
Nevada State Demographer’s Office (2010). Nevada County Population Projections 2010 to 2030. Retrieved from
http://nvdemography.org/wp-content/uploads/2010/10/2010-to-2030-Population-Projections-Report-REVISED102610.pdf
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Figure 3.1.1 – Nevada and Clark County Population Trends
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Nevada’s high rate of population growth shown in Figure 3.1.1 has been the main driver of growing
VMT, fuel consumption and CO2 emissions in the state over the last thirty years. Statewide vehicle
gasoline consumption and CO2 emissions from gasoline increased by 129% since 1980, which is over four
times the national average of 30% between 1980 and 2008. While light duty VMT grew 242% from 5.5
billion miles in 1980, and 102% from 9.3 billion in 1990, to 18.8 billion miles in 2009, VMT per capita in
2009 is at almost the same rate as in 1980, showing that individuals on average are not driving any
further annually than thirty years ago. Between 1980 and 2009, the average annual growth rate for
VMT in Nevada was 4.4%, while statewide population grew with almost the same average annual
growth rate of 4.3%.
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The historic rate of VMT per capita growth in Nevada is unique among Southwestern states. Figure 3.1.2
and Table 3.1.1 show the rates of light duty VMT per capita for Nevada, the average of the other
southwestern states (Arizona, Colorado, New Mexico, and Utah) and the United States. As can be seen
in the figure, VMT per capita increased significantly in other states in the region but did not in Nevada.
Figure 3.1.2 – Light Duty VMT per capita in Nevada, the Southwest and the United States
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Table 3.1.1 – VMT per capita Growth Rates in Nevada, the Southwest and the United States
Average Annual VMT per Capita
Average Annual VMT per Capita
Growth, 1980-1998
Growth, 1998-2008
US
2.1%
0.08%
Southwest Average
1.6%
-0.21%
Nevada
0.9%
-1.69%

While the three trend lines begin at approximately the same rate in 1980, the trend for Nevada is
significantly different from that of the US in general and the other Southwestern states. The rate of
growth in VMT per capita between 1980 and 1998 for the US and the Southwest is a steady increase,
whereas in Nevada, VMT per capita grew at a slower rate. After 1998, the US average flattens out, the
Southwest average begins to fall slightly and Nevada begins to drop significantly.
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Clearly, something different is happening in Nevada compared to the US and the Southwest regarding
VMT per capita. To try to understand what is driving this trend in Nevada, one turns to Clark County and
the Las Vegas metropolitan area, which in 2009 accounted for 65% of the state’s VMT and 72% of the
state’s population. Figures 3.1.3 and 3.1.4 compare the light duty VMT per capita in Clark County, in
Nevada and in other Southwestern metropolitan areas. Statewide VMT per capita tracks closely with
trends in Clark County.
Figure 3.1.3 – Light Duty VMT per Capita Trends in Clark County and Nevada
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Clark County’s VMT per capita trend shows a distinct break with other large Southwestern cities
(Phoenix, Albuquerque, Denver and Salt Lake City) beginning in 1998 as Clark County began to reduce its
VMT per capita while the other Southwestern cities continued along the same general upward trend.
Figure 3.1.4 – Light Duty VMT per Capita Trends in Clark County and other Southwest Metro Areas
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Understanding what has led to Clark County’s decline in VMT per capita is important for understanding
how the current trend can be continued. Discussions with the staff of the Regional Transportation
Commission of Southern Nevada (RTC of Southern Nevada) did not reveal an obvious reason for the
downturn in VMT per capita beginning in 1998. One potential explanation is that the 1990s were an
anomalous decade with a large amount of growth compared to the 1980s and the 2000s.
Another reason why VMT per capita may have declined in Clark County compared to other
Southwestern metropolitan regions is the density of development in the area. In the 2000 Census, Las
Vegas was the 10th densest urbanized area in the country as rated by population per square mile and the
densest of the Southwestern metropolitan areas as shown in Table 3.1.2 below.
Table 3.1.2 – Densities of Southwestern Urbanized Areas
Metropolitan Area Population per Square Mile
Las Vegas
4,597
Denver-Aurora
3,979
Salt Lake City
3,847
Phoenix-Mesa
3,638
Albuquerque
2,671

Between 1990 and 2000, the average metropolitan area in the United States added 34% of its new
population to areas with densities greater than 4,000 people per square mile. By comparison, in Clark
County over that same period, 92% of new growth was in areas with densities greater than 4,000 people
per square mile and 29% of new growth in Clark County occurred in areas with densities above 10,000
people per square mile.
The RTC of Southern Nevada speculated in the 2008 Regional Transportation Plan that the density in Las
Vegas is in part due to the Bureau of Land Management (BLM) Disposal Boundary which is a ring of
federally owned land around Las Vegas which acts as an unofficial Urban Growth Boundary and
encourages greater density in the land available for development in Clark County.
When data is released for the 2010 Census it will be possible to determine if the 1990-2000 trend
continued in Clark County over the last decade.
Future VMT Trends
The RTC of Southern Nevada estimates that VMT will grow by 52% between 2013 and 2030, with an
annual growth rate of 2.7% (see Figure 3.1.5). This is in line with the annual growth rates experienced
between 1998 and 2009 and below the annual growth rate of 5.5% between 1980 and 2009. Because
statewide VMT has mirrored that of Clark County in the past, RTC’s growth rate estimates were applied
to statewide VMT as well.
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Figure 3.1.5 – Historic and Projected Light Duty VMT in Nevada and Clark County
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In contrast to Clark County’s historic VMT per capita trends, the RTC estimates that growth in VMT per
capita will accelerate considerably over the next 20 years, as shown in Figure 3.1.6. Between 2009 and
2013, RTC is projecting an increase in personal VMT from 5,931 to 7,365, with a further increase to
8,747 by 2030.
Figure 3.1.6 – VMT per Capita Trends in Clark County
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This expected increase in VMT per capita is based on the assumption that much of the housing growth
over the next 30 years will take place in undeveloped land at the edge of the Las Vegas valley36 while
employment will remain focused in downtown and along the Strip. This leads to longer travel distances
for commuting and other trips by these new residents. The very high rates of forecasted VMT per capita
growth between 2009 and 2013 were based on land use assumptions made prior to the recent
recession, so they are probably higher than current trends suggest. However, the long-term growth for
the region is expected to rebound so that by 2030 losses from the recession will have been recovered.37
If statewide VMT increases as predicted, gasoline use for transportation is expected to increase by 104%
between 2009 and 2050, despite the fact that new automobiles are required by current law to meet the
increased 35.5 mpg standard by 2016. Light duty transportation fuel costs to the state’s economy will
grow from $2.6 billion in 2009 to $10.1 billion in 2050, taking a larger bite from the family budget and
reducing economic growth. At the same time, annual CO2 emissions from light duty vehicle gasoline use
alone will increase from 9.7 MMT in 2009 to 19.9 MMT in 2050.
Currently, EPA, NHTSA and the California Air Resources Board are working to develop additional
standards that will further increase fuel economy in the vehicle model years between 2017 and 2025.
An Interim Joint Technical Assessment Report (TAR) has been issued describing potential technologies
that could be applied toward meeting new standards and the costs and benefits of using those
technologies. The TAR evaluated scenarios ranging from a 3% to a 6% annual increase in fuel economy
(47 to 62 mpg by 2025).38
In 2050, if the national standards are tightened to 55 mpg by 2030 (which is the middle of the range
being considered by the EPA and NHTSA), gasoline consumption will increase by 67%, expenditures for
gasoline will reach $8.2 billion and CO2 emissions from light duty vehicles will be lower by 3.6 MMT but
still nearly double current levels.
Figure 3.1.7 shows the expected statewide gasoline expenditures due to continued growth in VMT and
the differences in the two fuel efficiency scenarios (35.5 mpg by 2016, and 55 mpg by 2030).

36

RTC’s travel model is based on the land use data and assumptions provided by the municipalities in Clark County.
th
Phone conversation with Beth Xie, Manager of Planning at RTC of Southern Nevada, January 19 , 2011.
38
Environmental Protection Agency. (2010, October). Transportation and Climate: EPA and NHTSA Announce a
First Step in the Process for Setting Future Greenhouse Gas and Fuel Economy Standards for Passenger Cars and
Light Trucks Retrieved from http://epa.gov/otaq/climate/regulations/420f10051.htm
37
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Figure 3.1.7 – Statewide Gasoline Expenditures Under Two Fuel Economy Scenarios
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Expenditures on gasoline continue to rise under both scenarios, although the more aggressive fuel
economy standards do succeed in leveling off the cost for a few years. After 2030, the VMT growth
overwhelms the fuel economy gains and drives up the cost of fuel to the state economy. This
demonstrates the importance of policies designed to maintain VMT per person at or below current
levels as well as the need for further reductions in the use of liquid transportation fuels after 2030.
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3.2 – Trends in Heavy Duty Vehicles
Upcoming Regulation of CO2 Emissions and Fuel Efficiency for Heavy Duty Trucks
Historically, regulation of trucks engines and their emissions have focused on pollutants that contribute
to urban air pollution, including nitrogen oxides (NOx), sulfur, non-methane hydrocarbons (NMHC) and
particulate matter (PM), but have not addressed fuel efficiency or CO2 emissions. In response to these
regulations, trucks are often equipped with filters or scrubbers to reduce or trap these pollutants at or
before the tailpipe.39, 40
In 2007, as part of the Energy Independence and Security Act (EISA), Congress required new federal
standards for heavier medium and heavy duty highway vehicles and work trucks. In October 2010, the
EPA and NHTSA announced a proposal to create fuel economy and greenhouse gas standards for heavy
duty vehicles following a Presidential Memorandum from earlier in the year.41 The new standards (the
first ever to address fuel economy and greenhouse gas emissions in heavy duty vehicles) would apply to
heavy duty vehicles ranging from combination tractors (those pulling trailers), heavy duty pickup trucks,
vans and vocational vehicles and would apply in the model years 2014 to 2018. The standards are
estimated to provide $41 billion in net benefits over the lifetime of the vehicles identified. Higher
mileage vehicles are expected to payback the incremental costs of new technologies in one to two
years, while lower mileage vehicles would have payback periods of four to five years.
For combination tractors the proposed standards are expected to reduce diesel consumption and
greenhouse gas emissions by seven to twenty percent. Heavy duty pickup trucks and vans are estimated
to reduce fuel consumption by ten to fifteen percent. Vocational trucks cover a wide variety of heavy
duty vehicles including: “delivery, refuse, utility, dump, cement, transit bus, shuttle bus, school bus,
emergency vehicles, motor homes, tow trucks, and many more.”42 Fuel consumption from vocational
trucks is expected to be reduced by seven to ten percent. These standards also allow manufacturers to
improve heavy duty vehicle efficiencies by improving any part of the vehicle, such as the tires or the

39

In 2000, the EPA established regulations for heavy-duty diesel engines. Environmental Protection Agency. (2002,
September). Diesel Exhaust in the United States. Retrieved from
http://www.epa.gov/otaq/retrofit/documents/f02048.pdf An additional regulation limits the sulfur content of
diesel fuel to 15 PPM which refiners were required to produce by 2006.
40

In 2001, California adopted similar standards. The PM standards are effective for the 2007 and later model
years while the NOx and NMHC standards are to be phased in for new engines between 2007 and 2010. Diesel Net.
(2007). Heavy-Duty Trucks and Bus Engines. Retrieved from http://www.dieselnet.com/standards/us/hd.php. In
addition to the air pollution standards for new heavy-duty diesel engines, the state of California has established
several laws to improve emission levels in existing trucks and buses heavier than 14,000 pounds.
41
Environmental Protection Agency. (2010, October). Transportation and Climate: EPA and NHTSA Propose FirstEver Program to Reduce Greenhouse Gas Emissions and Improve Fuel Efficiency of Medium-and Heavy-Duty
Vehicles: Regulatory Announcement. Retrieved from http://epa.gov/otaq/climate/regulations/420f10901.htm
42
Environmental Protection Agency. (2010, October). Transportation and Climate: EPA and NHTSA Propose FirstEver Program to Reduce Greenhouse Gas Emissions and Improve Fuel Efficiency of Medium-and Heavy-Duty
Vehicles: Regulatory Announcement. Retrieved from http://epa.gov/otaq/climate/regulations/420f10901.htm
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aerodynamics, rather than only the engine. While trailers will not be included in these standards,
information is being collected that would allow for future standards.
California has initiated requirements to directly reduce greenhouse gas emissions from heavy-duty
trucks by measures designed to improve fuel efficiency other than emission standards. The state
requires trailers 52 feet or longer to install SmartWay43 efficiency improvements such as low resistance
tires and aerodynamic devices. The EPA’s SmartWay program is a collaboration between the federal
government and the freight industry to help reduce emissions and improve fuel efficiency in the freight
sector. SmartWay for tractors and trailers certifies trucks, trailers and equipment that helps meet the
above goals. The California requirements are directed at long-distance drivers who will realize the
greatest savings from the efficiency improvements. Trucks that operate less than 50,000 miles per year
are exempt as well as most tractors and trailers that operate within 100 miles of their home base. This
regulation was adopted to help implement Assembly Bill 32, California’s “Global Warming Solutions
Act,” which required the State to develop a comprehensive plan to reduce GHG emissions across the
statewide economy.44 Finally, California requires that engines have an idling off feature that shuts down
idling engines automatically after 5 minutes.45
Diesel Use and Emissions in Nevada
In 2009, Nevada used 7.4 million barrels (312.8 million gallons) of diesel fuel illustrated by vehicle use in
Table 3.2.1. Nationwide, heavy duty (26,000 pounds or greater) and medium duty (10,000-26,000
pounds) trucks use approximately 77% of diesel consumed and heavy trucks alone use approximately
67% of all diesel fuel in the United States.
Table 3.2.1 – Estimates of Diesel Use by Sector in Nevada, 2009
1000s of barrels
Heavy Trucks
4,993
Medium Trucks
769
Freight Rail
753
Commercial Light
334
Trucks
Buses
284
Light Duty Vehicles
285
Rail
31
Total
7,450

%
67.0
10.3
10.1
4.4
3.8
3.8
0.3
100

(Numbers may not sum to 100% due to rounding)

43

Environmental Protection Agency. (2010, April 19). SmartWay Transport: Basic Information. Retrieved from
http://www.epa.gov/smartway/transport/basic-information/index.htm
44
California Air Resources Board. (2009, June 30). Heavy-Duty Vehicle Greenhouse Gas Emission Reduction
Regulation. Retrieved from http://www.arb.ca.gov/cc/HDGHG/HDGHG_Genl_Fact_Sheet.pdf
45

California Air Resources Board. (2009, March 19). Heavy-Duty Vehicle Idling Emission Reduction Program.
Retrieved from http://www.arb.ca.gov/msprog/truck-idling/truck-idling.htm
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Accurate data on heavy duty truck operations in the state of Nevada is difficult to obtain due to the
interstate nature of most long haul heavy duty truck traffic. Therefore national averages have been
used to provide estimates of VMT by heavy and medium duty diesel trucks46 as well as VMT by long and
short distance trucks47 combined with Nevada-specific estimates of VMT by fuel type.48 This allowed
reasonable estimates of the VMT traveled in Nevada by long-distance, heavy-duty trucks. Table 3.2.1
provides estimates of diesel use in Nevada and Table 3.2.2 gives a more detailed breakdown of diesel
use by heavy and medium duty trucks.
Table 3.2.2 – Diesel Use in the Truck Sector by Weight and Distance Traveled
Local (Less than 100
Long Distance (Greater
miles daily);
than 100 miles daily);
(1000s of barrels)
(1000s of barrels)
Heavy Trucks
1,497
3,495
Medium Trucks
536
111

Future Projections of Diesel Use and Fuel Efficiency49
Between 2010 and 2035, diesel consumption in the United States by medium and heavy duty trucks is
expected to increase an average of 1.2% annually and 52% overall from 668 million barrels to just over 1
billion barrels.50 Over this same period, annual VMT for heavy diesel trucks is forecast to increase 63%
from 147 billion to 240 billion miles, while medium trucks are expected to increase 147% from 36 billion
to 89 billion miles.51 The rate of diesel consumption in Nevada is expected to increase by approximately
2% annually according to estimates by the Energy Information Administration (EIA) for the Mountain
region.52
Table 3.2.3 shows the EIA’s forecast for fleet-wide changes in efficiency for trucks as well as Wal-Mart’s
planned improvements in their heavy duty truck fleet’s efficiency:

46

Energy Information Administration. (2010, May 11). Annual Energy Outlook, 2010. Supplemental Tables. Table
67. Retrieved from http://www.eia.doe.gov/oiaf/archive/aeo10/aeoref_tab.html
47
U.S. Census Bureau. (2004, December). Vehicle Inventory and Use Survey: United States. Table 6: Truck Miles by
Vehicle Size Retrieved from http://www.census.gov/prod/ec02/ec02tv-us.pdf
48
Western Regional Air Partnership. (2009). 2008 On Road Emissions by State. Retrieved from
http://www.wrapair.org/forums/ef/UMSI/index.html
49
The joint proposal by EPA and NHTSA was published too late to allow analysis of the improved fuel economy of
heavy duty vehicles.
50
Energy Information Administration. (2010, May 11). Annual Energy Outlook 2010. Regional and Other Detailed
Tables. Table 46. Retrieved from http://www.eia.doe.gov/oiaf/archive/aeo10/aeoref_tab.html
51
Energy Information Administration. (2010, May 11). Annual Energy Outlook 2010. Regional and Other Detailed
Tables. Table 67. Retrieved from http://www.eia.doe.gov/oiaf/archive/aeo10/aeoref_tab.html
52
Energy Information Administration. (2010, May 11). Annual Energy Outlook 2010. Regional and Other Detailed
Tables. Table 8. Retrieved from http://www.eia.doe.gov/oiaf/archive/aeo10/aeoref_tab.html
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Table 3.2.3 – Fuel Efficiency Forecast for Trucks
53

Fleet-wide Heavy Trucks
New Heavy Trucks54
Fleet-wide Medium Trucks55
New Medium Trucks56
Wal-Mart57

2009 mpg
5.54
5.55
8.04
8.00
6.5

2035 mpg
6.44
6.49
8.76
8.88
13 (by 2015)

% change
16%
17%
9%
11%
100%

The relatively small future improvements in fuel efficiency estimated by EIA are not expected to result in
overall decreases in CO2 emissions from heavy and medium duty trucks due to increasing VMT.
Assuming that annual increases in freight transport continue, CO2 emissions from medium and heavy
duty trucks are expected to rise by 42% from 2.4 MMT in 2008 to 3.4 MMT by 2030, and rise by 113% to
4.9 MMT by 2050.58 Strategies 14 and 15 discuss the potential for reducing the trends for medium and
heavy-duty trucks between now and 2050.

53

Energy Information Administration. (2010, May 11). Annual Energy Outlook 2010. Regional and Other Detailed
Tables. Table 67. Retrieved from http://www.eia.doe.gov/oiaf/archive/aeo10/aeoref_tab.html
54
Ibid.
55
Ibid.
56
Ibid.
57
Wal-Mart. (2010). Climate and Energy. Retrieved from http://walmartstores.com/Sustainability/7673.aspx
58
In 2009, medium duty trucks used an estimated 784,000 barrels of diesel. Diesel medium duty truck fuel
consumption is estimated to increase to 1.1 million barrels by 2030 and to 1.6 million barrels by 2050. In 2009,
heavy-duty trucks consumed an estimated 4.9 million barrels of diesel. Their consumption is estimated to increase
to 7.6 million barrels by 2030 and to 10.8 million barrels by 2050. These estimates are derived from calculating
Nevada’s approximate share of national diesel fuel use projections adopted by the EIA.

29

3.3 – Trends in Aviation
According to the Center for Climate Strategies, greenhouse gas emissions from the aviation sector in
Nevada are expected to increase from 3.9 MMT in 2010 to 4.8 MMT in 2020, which is a 23% increase.59
Between 2010 and 2035, the EIA estimates that nationwide energy use by the aviation sector will
increase by 0.8% annually.60 If aviation emissions in Nevada mirror the national rate of increase out to
2050, emissions in Nevada will reach 5.6 MMT in 2050. While efficiency improvements are anticipated
in the aviation industry, additional demand for flying is expected to cancel out those gains leading to an
overall increase in emissions as air service increases.61 This trend could be modified by the development
of advanced drop-in liquid bio-fuels with a high energy density similar to aviation fuel derived from oil,
but we do not make any assessment of this possibility because such fuels are not currently being
commercially produced, and their future development is too speculative for this Blueprint. The only
policy option available to the state to reduce aviation emissions is to limit the number of daily flights.
The demand for air service and aviation fuel could be reduced without reducing the number of
passenger trips if high speed electrified rail or magnetic levitation service were provided along major
transportation corridors, for example between Las Vegas and Los Angeles.

59

Center for Climate Strategies. (2007). Nevada Greenhouse Gas Inventory and Reference Case Projections, 19902020. Retrieved from http://www.climatestrategies.us/library/view/407
60
Energy Information Administration. (2010). Annual Energy Outlook 2010. Supplemental Tables: Table 45
61
Federal Aviation Administration. (2005). Aviation and Emissions: A Primer. 2005. Retrieved from
http://www.faa.gov/regulations_policies/policy_guidance/envir_policy/media/aeprimer.pdf
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Section 4 – Light Duty Vehicle VMT Reduction Strategies
The VMT reduction strategies outlined in this section work synergistically to reduce overall miles
traveled statewide and the miles driven by each person (VMT per capita). The goal is not to limit travel,
but to reduce travel distances by providing easier access to jobs, schools and necessary services, and by
shifting travel demand to more energy efficient modes of travel. The VMT reduction strategies are
divided into three groups:
1. VMT Strategies 1, 2 and 3 enhance transportation infrastructure and encourage alternatives to
single occupancy vehicle travel by providing improved and more plentiful opportunities for
walking, biking and using transit.
2. Strategy 4 promotes development policies that reduce travel distances by improving proximity
to destinations.
3. Strategies 5, 6 and 7 send price signals through paying for auto insurance, highway use and
parking that encourage use of the improved infrastructure developed in the first set of
strategies.
This breakdown of strategies also roughly corresponds to the level of government responsible for
implementation. Regional planning organizations will most likely deal with the first set of strategies,
while the second set will be implemented at the municipal level, and the last set of strategies will likely
require legislation at the state level to apply new fees.
While each individual strategy will have an impact on VMT reduction, the combination of all of the
strategies is necessary to achieve the maximum impact.62 If walking, biking and transit are not viable
alternatives to driving due to lack of access, then drivers will continue driving despite the increased costs
of driving. Locating more new housing in closer proximity to employment opportunities, and achieving
mixed use development increases the effectiveness of investment in alternative forms of transportation,
and reduces the burden of transportation costs on families and the economy. Investments in transit,
biking and pedestrian infrastructure provide small fuel cost savings if they are not coordinated with a
holistic pattern of development that offers most residents the convenience that reduces the need for
vehicle use.
Detailed methodologies used to analyze the impacts of the VMT strategies can be found in Appendix 2.
Tables 4.0.1 and 4.0.2 show the aggregated impact of the suite of individual VMT strategies described in
this section. By 2050, this suite of strategies will reduce VMT by 12% and will have cumulatively saved
108 million barrels of oil with fuel costs savings between $7.9 and $11.3 billion. With implementation
costs of $3.2 billion the net benefit from these strategies will be $4.7 and $8.1 billion. The benefit-cost
ratio for the VMT suite would be between 2.5 and 3.5. Cumulative CO2 emission reductions will be 39.9
MMT at a cost per ton of $80. The expected loss to state fuel tax revenue will be $338 million.

62

To avoid double counting of related strategies a multiplicative approach was used where each strategy’s % VMT
reduction was subtracted from one and then multiplied together.
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Table 4.0.1 – VMT Reductions, Gasoline Savings and CO2 Reductions from VMT Strategies

2015
2020
2025
2030
2035
2040
2045
2050

%
Reduction
in VMT

1000s of Barrels

4.38%
8.19%
10.17%
11.01%
11.18%
11.47%
11.75%
12.01%

1,179
2,286
2,760
2,905
3,038
3,336
3,731
4,195

Gasoline Savings
Reference Fuel
Cost
(Millions of $)
123
223
242
229
217
216
219
222

High Fuel Cost
(Millions of $)

Reduced CO2
Emissions (1000s
of Tons)

168
345
368
338
307
294
287
282

436
845
1,020
1,074
1,123
1,233
1,379
1,551

Table 4.0.2 – Criteria Pollutant Savings from VMT Strategies: Tons per Day of Roadway Emissions
Clark County
Washoe County
NOx
% of
VOC
% of
NOx
% of
VOC
% of
Savings
Total
Savings
Total
Savings
Total
Savings
Total
2013
0.14
0.54%
0.18
0.48%
0.03
0.16%
0.03
0.36%
2016
0.45
2.00%
0.67
1.88%
0.08
0.73%
0.12
1.65%
2020
0.43
2.51%
1.02
3.10%
0.08
0.91%
0.18
2.70%
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Transportation Infrastructure Strategies for VMT Reduction
4.1 – Strategy 1: Expanding and Improving Pedestrian Infrastructure
Walking is the oldest and simplest transportation mode, requiring nothing more than appropriate
footwear. Of all transportation modes it has the least lifecycle energy input (energy required to
manufacture the footwear). Walking provides exercise which benefits the health of the pedestrian.
Research has shown that for distances up to three quarters of a mile, people will be willing to walk
instead of drive, though the distance is lower if there is poor pedestrian infrastructure.63 Providing and
improving pedestrian infrastructure complements more accessible mixed used development discussed
in Strategy 4.
The Reno city code requires that pedestrian facilities be incorporated into any new development, and
often addresses sidewalk deficiencies during reconstruction of roadways although there is no
requirement to do so.
Washoe County’s Regional Transportation Plan lays out the goals of increasing the pedestrian and bike
mode share to 8% by 2013, 9% by 2018, 11% by 2030 and 12% by 2040. In addition, by 2013, the area’s
local governments will have adopted uniform standards regarding the location and installation of
pedestrian infrastructure.64
In 2009, the mode split for commuting in Las Vegas was: 79% driving alone, 10% carpooling, 3% transit,
0.3% biking and 1.7% walking.65
The RTC of Southern Nevada has worked to develop portals in walled off subdivisions to encourage
pedestrian and bike travel from residential areas. Municipalities in Clark County have been updating
their development codes to increase connectivity between residential areas and surrounding
destinations. They have also recently begun a “complete streets” study which will articulate a policy for
the region that identifies goals, criteria for complete streets, design recommendations and
implementation recommendations. It will also identify the road segments best suited for complete
streets design and recommend how complete streets could be implemented and funded.66

63

Loukopoulos, P. and Gärling, T. (2005). Are Car Users too Lazy to Walk? The Relation of Distance Thresholds for
Driving to the Perceived Effort of Walking. TRB 84th Annual Meeting
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Regional Transportation Commission of Washoe County. (2008, November 21). Regional Transportation Plan.
Chapter 5: Bicycle and Pedestrian Element. Retrieved from
http://www.rtcwashoe.com/RTC2030/documents/Chapter%205%20-%20Bicycles%20&%20Pedestrians.pdf
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The Transport Politic. (2010, October 13). Transit Mode Share Trends Looking Steady; Rail Appears to Encourage
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Section 2.2.1.4.4 of the Nevada Department of Transportation (NDOT) Design Manual does mandate the
construction of pedestrian infrastructure when current or future pedestrian traffic poses a potential
conflict.67
Specific Proposal
The state could adopt a “complete streets” policy requiring incorporation of biking and walking
infrastructure on certain roadways. These policies would provide funding for the construction of
pedestrian infrastructure (sidewalks principally) in high-density areas and around schools where these
modes are competitive with driving. The additional infrastructure would increase the convenience and
safety of walking and therefore the number of people choosing walking as their transportation mode
will likely increase. (Please see Appendix 2 for a detailed description of the methodology used to
determine the benefits from this strategy.)
Costs and Benefits
Implementing this strategy is estimated to have capital costs of $382,000 for every area around schools
and $514,000 for every area around business districts.68 This would bring the total capital costs to $301
million which would be spread over 15 years after which annual maintenance costs are estimated at $2
million annually. The total costs in 2009 dollars would be $227 million. This strategy would result in a
0.7% reduction in statewide VMT. It would cumulatively save 5.7 million barrels of oil and the fuel
savings benefits from this strategy would be $406 million under the reference fuel cost scenario and
$574 million under the high fuel cost scenario. Net benefits would range from $179 million to $347
million with a benefit-cost ratio between 1.7 and 2.5. Cumulative CO2 emissions would be reduced by
2.1 million tons by 2050 at a cost per ton of $107. The expected loss to state fuel tax revenue would be
$16 million between 2016 and 2050.
Table 4.1.1 – VMT Reduction, Fuel Savings and CO2 Reduction from Pedestrian Strategy

2015
2020
2025
2030
2035
2040
2045
2050

%
Reduction
in VMT

1000s of Barrels

0.00%
0.27%
0.49%
0.70%
0.69%
0.69%
0.69%
0.69%

0
75
132
185
188
201
220
242

Gasoline Savings
Reference Fuel
Cost
(Millions of $)
0
7
12
15
13
13
13
13

67

High Fuel Cost
(Millions of $)

Reduced CO2
Emissions
(1000s of Tons)

0
11
18
21
19
18
17
16

0
28
49
68
70
74
81
90

Nevada Department of Transportation. (20008, September). Statewide Transportation Plan – Moving Nevada
Through 2028. Retrieved from http://www.nevadadot.com/planning/pdfs/NevPlan_StatewideTransPlan.pdf
68
Cambridge Systematics, Inc. (2009, July). Moving Cooler: An Analysis of Transportation Strategies for Reducing
Greenhouse Gas Emissions. Appendix C. Section III. 3.1
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Table 4.1.2 – Criteria Pollutant Savings: Tons per Day from Pedestrian Strategy
Clark County
Washoe County
NOx
% of
VOC
% of
NOx
% of
VOC
Savings
Total
Savings
Total
Savings
Total
Savings
2013
0.00
0.00%
0.00
0.00%
0.00
0.00%
0.00
2016
0.02
0.10%
0.03
0.09%
0.00
0.03%
0.00
2020
0.04
0.25%
0.08
0.26%
0.01
0.07%
0.01
Recommendation
SWEEP does not recommend adoption of this policy due to the limited energy, economic and
environmental benefits.
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% of
Total
0.00%
0.06%
0.17%

4.2 – Strategy 2: Expanding and Improving Bicycle Infrastructure
After walking, cycling is the least energy intensive of transportation mode choices, requiring a bicycle
and a few accessories to be done safely.
Providing and improving cycling infrastructure complements mixed use development and improving
access to destinations as discussed in Strategy 4.
While bicycles can make use of most existing roadways, the willingness to cycle increases if provisions
are made for cyclists such as marked or separated bike lanes on roadways or dedicated bike paths and
biking facilities such as bike racks, storage areas and areas to shower or change at work.69
In Washoe County there are currently 50 miles of available bikeways, comprised of 12 miles of bike
paths (separated from road system), 17 miles of bike lanes (designated for cyclists via signage or
pavement markings and 21 miles of bike routes (shared with vehicles, but designated by directional and
informational markers.
In Clark County there are 360 miles of available bikeways, with 100 miles of bike paths, 180 miles of bike
lanes and 80 miles of bike routes.70 Over the next ten years, the RTC of Southern Nevada expects to
more than double the mileage of available bikeways in the region. In addition, the RTC of Southern
Nevada requires that all roads they fund have a minimum fourteen foot wide curb lane. This policy has
resulted in 95% of roadways in the Las Vegas Valley being compatible with cycling.71
All RTC of Southern Nevada transit carriers are equipped with bike racks to encourage the combination
of biking and transit and eliminate vehicle trips.
Las Vegas and Reno are not featured in Bicycling Magazine’s top 50 cities although Denver,
Albuquerque, Phoenix and Salt Lake City were all featured.
Specific Policy
The state could adopt a “complete streets” policy requiring incorporation of biking infrastructure on
certain roadways. These policies would provide funding for the construction of bicycle infrastructure
(bike trails and lanes principally) in high density areas where closer destinations make biking more
competitive with driving. The additional infrastructure would increase the number of people cycling.
The increased physical activity from biking would also provide a health benefit. (Please see Appendix 2
for a detailed description of the methodology used to determine the benefits from this strategy.)
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Pucher, J. et al. (2010). Infrastructure, Programs and Policies To Increase Bicycling: An International Review.
Preventive Medicine, Vol. 50, No. S1. Retrieved from
http://policy.rutgers.edu/faculty/pucher/Pucher_Dill_Handy10.pdf
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Regional Transportation Commission of Southern Nevada. Southern Nevada Bicycle Map. Retrieved from
http://www.rtcsnv.com/cycling/BikeMapBrchrJune09web.pdf
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Regional Transportation Commission of Southern Nevada. (2008, October). Bicycle and Pedestrian Plan.
Retrieved from http://www.rtcsouthernnevada.com/mpo/plansstudies/rtp0930/docs/SD%20%20Bicycle%20and%20Pedestrian%20Plan%20Final%20Draft.pdf
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Costs and Benefits
Moving Cooler, a comprehensive report analyzing transportation strategies conducted for the Urban
Land Institute by Cambridge Systematics, Inc., estimates that one mile of bike facilities with paths and
infrastructure such as bike racks would cost $290,956.72 In Nevada, there are 262 square miles of land
with population densities of 2,000 people per square mile (PPSM) or greater. By 2030, each of these
square miles would contain four miles of bike facilities, for a statewide total of 1,048 miles of bike
facilities. This would result in capital costs of $305 million which would be spread out between 2014
and 2028, with annual capital costs of $20 million. In 2009 dollars, the total capital costs would be $230
million. After the capital improvements have been made it is estimated that annual maintenance costs
for the facilities would be 10% of the capital costs or $2 million.
This strategy would result in a 0.3% reduction in statewide VMT by 2050 with cumulative fuel savings of
2.7 million barrels. The fuel savings benefits from this strategy would be $195 million under the
reference fuel cost scenario and $277 million under the high fuel cost scenario. Under the reference
cost scenario cycling improvements would have a net cost of $34 million, while in the high price scenario
a net benefit of $47 million would be realized. The benefit-cost ratio would be between 0.85 and 1.20.
Cumulative CO2 emissions would be reduced by one million tons at a cost per ton of $225. The expected
loss to state fuel tax revenue would be $7.6 million between 2016 and 2050.
The increased physical activity from cycling would also provide a public health benefit.
Table 4.2.1 – VMT Reduction, Fuel Savings and CO2 Reduction from Cycling Strategy

2015
2020
2025
2030
2035
2040
2045
2050

%
Reduction
in VMT

1000s of Barrels

0.00%
0.13%
0.24%
0.36%
0.34%
0.33%
0.32%
0.31%

0
35
66
94
94
97
102
109

Gasoline Savings
Reference Fuel
Cost
(Millions of $)
0
3
6
7
7
6
6
6

72

High Fuel Cost
(Millions of $)

Reduced CO2
Emissions
(1000s of Tons)

0
5
9
11
9
9
8
7

0
13
25
35
35
36
38
40

Cambridge Systematics, Inc. (2009, July). Moving Cooler: An Analysis of Transportation Strategies for Reducing
Greenhouse Gas Emissions. Appendix C. Section III. 3.2
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Table 4.2.2 – Criteria Pollutant Savings: Tons per Day from Cycling Strategy
Clark County
Washoe County
NOx
% of
VOC
% of
NOx
% of
VOC
Savings
Total
Savings
Total
Savings
Total
Savings
2013
0.00
0.00%
0.00
0.00%
0.00
0.00%
0.00
2016
0.01
0.03%
0.01
0.02%
0.00
0.01%
0.00
2020
0.02
0.12%
0.04
0.12%
0.00
0.03%
0.01
Recommendation
SWEEP does not recommend adoption of this policy due to the limited energy, economic and
environmental benefits.
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% of
Total
0.00%
0.02%
0.08%

4.3 – Strategy 3: Expansion and Improvement of Transit System
The Blueprint focuses on transit service in Clark and Washoe Counties because these two counties make
up over 85% of the state’s population and account for over 75% of the state’s VMT. Investing in transit
in these two counties will provide the greatest potential for reducing VMT and fuel consumption. Clark
and Washoe Counties both have extensive bus transit systems. The regional transportation plans for the
Regional Transportation Commissions of Southern Nevada and Washoe County were consulted to
determine what the needs for transit are in the two areas.
For Clark County, $1.5 billion in fiscally constrained funds are to be spent on transit projects between
now and 2030. $450 million of this is for expansion of the monorail system and it is expected to be paid
for by the monorail owners rather than coming from RTC funding sources. In addition, the plan identifies
approximately $950 million in unfunded transit projects that could go forward if funding sources are
found.73 The majority of these projects are Bus Rapid Transit (BRT) implementation projects.
In Washoe County $1.1 billion in fiscally constrained funds are to be spent on transit between now and
2030. An additional $5.4 billion worth of transit projects are in the fiscally unconstrained plan (slated for
2030-2040) that would be completed if funding sources are found.74
If user fees (or other sources of funding discussed below) are used to support the complete funding of
transit projects in Clark and Washoe County this should result in a significant increases in future transit
service and ridership. Clark County’s fixed route bus ridership has increased at an average annual rate
of 4.8% between 1996 and 2009.75 In the Regional Transportation Plan (RTP), RTC estimates that transit
trips will increase 24.8% between 2013 and 2030,76 which is an average annual increase of
approximately 1.3%. Most of this expected increase is due to improved and increased transit service
planned between 2013 and 2020. If additional transit services are added due to new funding, it is
assumed that RTC could see annual increases at the rate of 2.4% (the national baseline) which would
translate to a 49% increase in ridership between 2013 and 2030.77
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Regional Transportation Commission of Southern Nevada. (2008, November). Regional Transportation Plan
2009-2030. Chapter 5: Investment Strategy. Retrieved from
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Regional Transportation Commission of Washoe County. (2008, November 21). Regional Transportation Plan,
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National Transit Database. (2010). Data accessible via: http://www.ntdprogram.gov/ntdprogram/data.htm
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Regional Transportation Commission of Southern Nevada. (2008, November). Regional Transportation Plan,
Appendix 4: Travel Demand Methodology and Air Quality Conformity Analysis. Retrieved from
http://www.rtcsouthernnevada.com/mpo/plansstudies/rtp0930/index.cfm
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The 2009 Bottom Line Report from American Association of State Highway and Transportation Officials
(AASHTO) identified several scenarios for future growth in national public transportation ridership. The baseline
scenario (based on trends from 1995-2007) was that ridership would grow at a rate of 2.4% annually. More
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Line Technical Report. Retrieved from http://bottomline.transportation.org/FullBottomLineReport.pdf
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Washoe County’s fixed route bus ridership grew at an average annual rate of 0.4% between 1996 and
2009.78 If Washoe County invests significantly in its transit system, it seems reasonable to expect that it
could increase annual ridership at the national rate of 2.4% per year.
Based on lower CO2 per passenger miles traveled (PMT) rates, fixed route transit buses (.70 pounds of
CO2 per PMT) provide a CO2 benefit compared to individual vehicles (.75 pounds of CO2 per PMT) with
average occupancy. To maintain this advantage, transit fleets will need to continue to improve their fuel
economy, passengers per trip and emission rates because new fuel economy standards will make light
duty vehicles much less polluting per mile traveled. By investing an additional $1,000,000 annually
between 2013 and 2018 to upgrade bus fleets to lower polluting and more efficient technologies (such
as hybrid and natural gas fueled buses), it is assumed that by 2018, the emission rates per passenger
mile would be 15% lower than the national average. Beginning in 2018, the RTCs of Southern Nevada
and Washoe County could begin to electrify their transit bus fleets by purchasing electric buses to
replace retiring transit buses. Between 2018 and 2030, approximately $4 million would be spent
annually to help offset the incremental capital cost. While the incremental cost of each vehicle is
estimated to be between $100,000 and $150,000, the expected diesel savings would pay off the
incremental costs in approximately nine years.
Specific Proposal
The two largest planning regions in Nevada, RTC of Southern Nevada and RTC of Washoe County, have
identified a combined $6.8 billion in unfunded transit projects over the next 30 years, which on an
annual basis would be $226 million. It is assumed that the federal government will equally match local
funds, bringing the annual local cost down to $113 million, plus additional funds to update bus fleets.79
A dedicated source of transit funding from the state of Nevada is necessary to help metropolitan regions
reduce regional VMT, and reduce VMT from inter-regional travel on the major travel corridors that link
the metropolitan areas with each other and with destination communities.
For comparison, in 2008, the state received an estimated $374 million from state gasoline and diesel
taxes. This estimate is based on a gasoline tax of $0.24805 per gallon and gasoline consumption of 1.1
billion gallon and on a diesel fuel tax of $0.2775 per gallon and diesel consumption of 339 million
gallons.
The state constitution requires that all revenues from fuel taxes and other fees related to the operation
of a motor vehicle are to be used for highway construction, maintenance, repair and administration.
Because of this, funds collected from state gasoline and diesel taxes have traditionally not been used to
fund transit projects.
A new revenue stream for transit projects is critical. The new revenue stream would need to be
dedicated to achieving the level of transit services needed to reduce the VMT growth rate for each
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National Transit Database. (2010). Data accessible via: http://www.ntdprogram.gov/ntdprogram/data.htm
For the Blueprint analysis, it is assumed that regional user fees pay for the transit expansion. The combined
costs of transit and user fees would be $132 million annually.
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region, but would not necessarily all have to be earmarked for transit if that target is met. The flexibility
to split the revenue stream between transit and general transportation projects should be linked to
meeting the VMT growth reductions goals for a region.
The state’s Pioneer Program was developed by NDOT at the request of the State Transportation Board
to explore innovative financing methods to address transportation needs across the state. The
following subsections describe four types of fees that the state could consider which would likely need
legislative approval.
1) Mileage-Based User Fees
Each vehicle could be charged a fee (periodically, annually or at the pump) based on the number of
miles it had traveled during the previously reported time period. The number of miles could be
determined in a number of different ways including annual odometer readings or installation of an
on-board wireless device that records the miles traveled (but not location to avoid invading privacy),
and periodically downloads the mileage data for the collection of user fees.
To achieve the necessary levels of statewide funding, each mile traveled would cost approximately
$0.006 (six tenths of a cent). The average vehicle (driven 10,000 miles annually) would pay $61. The
fee would apply to all light duty vehicles registered in the state. If all light duty vehicle miles
traveled in the state were assessed at the $0.006 rate then approximately $113 million in revenue
would have been generated in 2009.
As long as statewide VMT continues to increase, the revenue source would continue to grow and
not lose purchasing power over time. As a safeguard against flattening VMT and loss of purchasing
power due to inflation, the $0.006 charge per mile could be indexed to inflation. The flattening of
VMT could result from the expansion of transit services as more drivers are given more
transportation options. Also, charging for each mile driven will give drivers an incentive to drive less
which could also reduce VMT and threaten the growth of the revenue source. While a tax on VMT
would give drivers an incentive to drive fewer miles, it would not encourage drivers to drive more
fuel efficient vehicles.
However, some interests argue that the state constitutional provision requiring that revenues
assessed based on vehicle operation be used exclusively for construction and maintenance of the
highways of the State would bar their use to fund transit.
NDOT is currently conducting a study on VMT based fees as a potential replacement for fuel taxes to
fund statewide transportation projects. By 2012, a pilot program will be conducted to determine
the feasibility of such a system.
2) CO2 Emissions fee
A fee, assessed at a vehicle’s inspection, on the amount of CO2 each vehicle emits would address
both goals. This would apply a fee based on the vehicle’s fuel efficiency and how far it had traveled,
giving consumers a motivation to increase their fuel efficiency while driving fewer miles. A lifeline
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exemption, such as 2,500 miles driven each year, could create an incentive for vehicle owners to
minimize their driving to avoid paying the fee altogether.
In order to collect $113 million per year each vehicle would be charged $19 per ton of CO2 emitted.
For the average vehicle with a fuel efficiency of 21 mpg which traveled 7,500 non-exempt miles, this
would result in a fee of $61. The fee per ton could be indexed to inflation or increased as the fuel
efficiency of the fleet improves to maintain the revenue stream necessary for expanding transit
infrastructure.
3)

Gasoline Sales Tax

A sales tax on gasoline could be added to the current excise tax resulting in an overall increase in the
price of gasoline. The primary reason for adding a sales tax based on the price of the fuel rather than
an excise tax based on the volume of the fuel sold is to allow the revenue to be dedicated to transit.
The constitution requires that revenues from an excise tax on fuel be dedicated for the construction
and maintenance of the highways of the state. If this limitation is ultimately construed to bar the
use of a fuel excise tax for transit purposes, a sales tax on fuel would allow revenues to be dedicated
to transit.
To supply the revenue necessary for funding transit expansion a $0.10 increase in the tax derived
from a gallon of gasoline would be necessary. This would result in the average driver paying $49
annually and would have generated $113 million in revenue in 2009.
To maintain revenue levels as fuel efficiency increases, the annual percentage increase in fuel
efficiency must be matched by either an equal increase in VMT or the same percentage increase in
the sales tax.
Net revenues from a sales tax on fuel will likely increase even after fuel consumption declines
because it will be based on the price of fuel. As global oil supplies are depleted, fuel prices are
expected to increase even if US fuel consumption begins to decline after 2020. If the sales tax does
not maintain adequate revenues, the sales tax could be indexed to either the federal fleet wide fuel
efficiency standards or the statewide VMT.
The ability of the sales tax on gasoline to be used for transit projects as well as other transportation
projects makes it the best choice to create a dedicated revenue stream for transit. Table 12 below
lays out some of the pros and cons of each of the funding options.
4) User Fees by Region and/or Highway Segment
A system of user fees linked to highway segments, major arterials or specific metropolitan areas
could be established in the two metro areas and on the inter-regional corridors to fund expanded
transit projects in each region or corridor. A more detailed discussion of regional and corridor-based
user fees is provided in Strategy 5.
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The first three statewide strategies send fairly weak price signals to system users, so the price
increase by itself is not expected to have a significant effect on driving behavior. However, regional
and corridor-based user fees offer much greater flexibility, and can be tailored to send strong price
signals in areas where transit services are available as alternatives.
(Please see Appendix 2 for a detailed description of the methodology used to determine the benefits
from this strategy.)
Table 4.3.1 – Comparison of Transit Funding Sources
Funding Source
Mileage-based
Fee
CO2/mileage Fee
Gasoline Sales
Tax
Regional/corridor
User fee

Encourages
Constitutionally
more fuel
able to be used
efficient
for transit
vehicles

Annual Fee
for average
driver/vehicle

Total Revenue
(millions of $,
2009)

Encourages
less driving

$61

113

Yes

No

Uncertain

$61

113

Yes

Yes

Uncertain

$49

113

Yes

Yes

Yes

NA

113

Yes

No

Yes

Costs and Benefits
The cost of expanding and improving the transit system will be $2.7 billion (in 2009 dollars), though the
costs have been divided in half between the costs of the transit strategy and the user fee strategy for a
total cost for transit of $1.35 billion. This strategy would reduce VMT by 0.5% in 2050 and would
cumulatively save 5.5 million barrels of fuel. Additional electricity use for the monorail and electric bus
fleets would cumulatively total 1 million MWh. In the reference case scenario, the net fuel savings from
reduced VMT would be $472 million, while the diesel costs for additional bus service would be $22
million and additional electricity use from monorail and electric bus service would be $15 million and
$54 million respectively, resulting in net fuel savings of $380 million. In the high fuel cost scenario, fuel
savings would be $690 million, while additional diesel consumption would cost $33.9 million and
electricity consumption for buses and monorail would be $54 million and $15 million, for a net fuel
savings benefit of $587 million. Net costs would be either $771 or $978 million, with a benefit-cost ratio
between 0.28 and 0.43. Cumulative CO2 emissions would be reduced by 1.8 million tons by 2050 at a
cost per ton of $757. The expected loss to state fuel tax revenue would be $6 million between 2012 and
2050.
Transit service in Las Vegas was estimated to save $35.4 million in 2007 due to reductions in congestion
and the resulting fuel not wasted.80 This additional benefit would be expected to continue to grow as
transit expands and further reduces congestion.
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Texas Transportation Institute. (2009). Urban Mobility Report: Las Vegas, NV. Retrieved from
http://mobility.tamu.edu/ums/congestion_data/tables/las_vegas.pdf
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Additional monorail and electric bus usage results in additional electricity usage which reaches 51,000
MWh by 2050. The additional emissions from this electricity usage are subtracted from the emissions
savings from transit to produce the figures in Table 4.3.2.
Table 4.3.2 – VMT Reduction, Fuel Savings and CO2 Reduction from Expanded Transit Strategy

2015
2020
2025
2030
2035
2040
2045
2050

%
Reduction
in VMT

1000s of Barrels

0.08%
0.13%
0.19%
0.25%
0.31%
0.36%
0.42%
0.47%

6
17
38
66
83
105
132
132

Gasoline Savings
Reference Fuel
Cost
(Millions of $)
4
8
12
15
15
15
16
16

High Fuel Cost
(Millions of $)

Reduced CO2
Emissions (1000s
of Tons)

5
14
21
25
23
21
20
19

14
25
36
47
54
62
72
84

Recommendation
SWEEP does not recommend adoption of this policy due to the limited energy and environmental
benefits and its negative economic benefits.
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Development Strategies for VMT Reduction
4.4 – Strategy 4: Access and Clustering
Designing urban communities to provide easy access to employment centers, shopping, schools,
restaurants, medical, personal care services, and fitness and recreational facilities helps to reduce fuel
use by creating neighborhoods where many trips can be made by walking or biking, and travel to most
employment, commercial and recreational destinations can be accomplished by walking or biking to
regional transit. Clustering involves placing related activities within close proximity to make walking and
biking feasible and to reduce the need to drive. Focusing new development in the state’s urban areas
where transit is easily accessible, and shifting the pattern of community design to provide more
accessible and clustered neighborhoods will reduce VMT, fuel consumption and the overall cost of
transportation to the economy. These patterns of development also reduce the infrastructure cost of
providing new schools, water, sewer and electricity lines to serve a growing population.
State Level Policies
While most of the policies that encourage more accessible and less costly development are the purview
of city and county governments, there are some policies the state government can implement to
promote accessibility and clustering.
For example, Nevada could require new development to bear the incremental infrastructure costs
attributable to development outside of designated urban service areas. These costs should include
offsetting the costs imposed on the state’s economy that result from higher travel demand (and fuel
consumption) that cannot be served by public transit. The state of Delaware developed impact fees that
were to be assessed for development in certain rural areas, environmentally sensitive regions and
secondary development areas, while charging no fees for infill development or development in
designated areas.81 Incentives might include allowing local property taxes to be credited against state
sales taxes for commercial developments within walking and bike access to regional transit services, and
grant programs that assist local governments in developing, adopting and implementing development
plans.
Nevada could adopt a policy similar to Delaware’s or the state of Washington’s Growth Management
Act, which requires the largest and fastest growing counties and cities in the state to develop
comprehensive growth plans and designate priority areas for development. While the state set goals
and laid out basic requirements, local governments are given broad discretion in how they design their
growth plans.
Nevada already uses federal funds to offer a Low Income Housing Tax Credit Program. Some states only
allow developments to qualify for this credit if the development is within the service zone of regional
transit. This credit could be used to create mixed income housing developments near transit stations,
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State of Delaware. Title 29, Chapter 91. Retrieved from
http://delcode.delaware.gov/title29/c091/sc02/index.shtml
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employment centers or as parts of other developments. Low income housing residents expend a larger
portion of their household income on transportation and benefit the most from convenient access to
services and regional transit.82 Convenient access to regional transit often increases access to more
employment opportunities for low income households that cannot afford personal vehicles. The state
can also offer expertise and funding support for local governments interested in policies such as
expedited permitting for Transit Oriented Development (TOD) or Smart Growth projects.
There are other examples of other state governments providing financial incentives for easily accessible
development. Oregon offers partial property tax abatements to mixed use development located in
areas designated for growth by local communities that are consistent with the regionally adopted
growth policy.83 Oregon has also established an Employee Commute Options program that requires
employers with over 100 employees to offer commuting alternatives that will reduce VMT in and around
Portland.84 As part of its Smart Growth program, Massachusetts offers state funding to cities and
municipalities that adopt streamlined permitting for TOD and smart growth zoning policies.85 In Denver,
the Council of Governments gives higher scores to projects proposed by communities with smart growth
zoning policies when allocating limited federal transportation funds. These include giving priority to
projects within the urban growth boundary, and projects that promote access to regional transit in
urban centers where new development is planned in close proximity to transit stations.
The state could also offer incentives to local governments to encourage them to implement a mix of
Smart Growth policies including:
establishing parking ceilings;
decoupling parking and housing costs;
allowing for flexible and multi-use vertical zoning;
setting accessibility goals;
establishing urban growth boundaries; and
offering bonuses and/or tax incentives for adopting density and clustering-friendly policies.
Parking ceilings place a limit on how much parking can be provided by developers. Currently, most
parking regulations focus on mandatory parking minimums (a certain number of spaces per square foot
of space or per dwelling unit) to ensure that maximum demand for free parking can be met by the
development. Often these ratios are derived from suburban parking demand or are generic numbers
that do not reflect actual parking demand. These mandates often overestimate demand for parking or
establish levels that would only be met during a few peak times each year while the remainder of year
there would be surplus parking. This creates incentives for driving, increases the land cost of commercial
82
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and residential development, and limits the potential for more dwelling units in areas with the easiest
pedestrian access to regional transit. A parking ceiling would limit the amount of land dedicated to
parking, promote more pedestrian friendly development, increase the availability of amenities such as
safe bicycle routes and secure bicycle storage, reduce the need for two vehicle households, and
encourage use of alternative modes of transit.
Developers and landlords must recover the cost of land dedicated to parking. The cost of parking is
included with the cost of housing so that residents pay for parking whether or not they use it which
creates an incentive to use automobiles. If residents were able to opt out of paying parking costs, they
would receive a rebate for not using a motor vehicle. If they did choose to own a vehicle they would
then pay an explicit cost for parking that would be billed separately so the resident would be aware of
parking cost, and could make an informed choice.
Flexible zoning laws allow municipalities to promote mixed use zoning which helps create more walkable
and bikeable neighborhoods. For example, if an area around a transit station is all zoned residential
then there is likely to be limited use of the system except for single-direction travel during rush hours.
The remainder of the day and evening would see little traffic as there would be little reason for people
not residing there to travel to a residential area. With mixed use zoning including residential and
commercial properties co-located in one area and in the same buildings, steadier volumes of transit
riders would be more likely throughout the day as workers would be coming into the area for
employment and businesses such as service providers, restaurants and entertainment venues would
draw customers during the entire day and night. Mixed use also will give people the option to walk and
bike to businesses that are located close to their homes. Zoning tools such as density thresholds and
density bonuses can be used by governments to encourage developers to create denser housing and
mixed uses around urban centers. California, for example, requires local jurisdictions to offer incentives
to developers for building more units near transit.86
Urban growth boundaries can set limits on where new development can take place and encourage
denser redevelopment of existing buildings and denser development in open spaces open to
development.
Specific Proposal
Clark and Washoe Counties, along with the larger municipalities within these communities, could each
develop and implement regional plans that promote changes in zoning and parking laws that encourage
transit accessible housing clustered with commercial outlets and employment centers. The plans would
be prepared by 2014 and implementation would begin by 2015. To ensure that this happens on a
comprehensive level, the state could require that all municipalities of a determined size would develop
and implement growth plans. Like the Washington State Growth Management Act discussed above,
local communities would be given significant flexibility in how they design and implement their plans as
long as they meet broad goals set by the state. The state could provide expertise and seed money for
86
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municipalities without existing staff or expertise in plan development and implementation. (Please see
Appendix 2 for a detailed description of the methodology used to determine the benefits from this
strategy.)
Cost and Benefits
Developing regional level planning documents and the staff time required to do so is the main expense
of improving accessibility and proximity to destinations. It is estimated per the Moving Cooler report
that a large metro area (Las Vegas) would require spending of $1 million annually over ten years to
develop such a plan and to fully implement it. After ten years, approximately $300,000 would be
necessary to maintain and continue implementation of the plan. For a medium-size metro area (Reno),
development and initial implementation would cost $500,000 annually for ten years, and $200,000
afterwards for maintenance and continued implementation. In addition, for all the municipalities in
Clark and Washoe Counties to update their individual planning documents and local codes is estimated
to cost an average of $100,000 per municipality.87
The total administrative costs of developing the plans and code updates to allow for new development
patterns would be $22 million (in 2009 dollars). This strategy would reduce VMT by 3.3% in 2050 and
cumulative fuel savings would be 21.6 million barrels. The fuel savings benefits from this strategy would
be $1.49 billion under the reference fuel cost scenario and $2.09 billion under the high fuel cost
scenario. Net benefits would range from a low of $1.47 billion to $2.07 billion, with a benefit cost ratio
between 66.9 and 93.8. Cumulative CO2 emissions would be reduced by 7.9 million tons by 2050 at a
cost per ton of $3. The expected loss to state fuel tax revenue would be $57 million between 2015 and
2050.
Table 4.4.1 – VMT Reduction, Fuel Savings and CO2 Reduction from Access and Clustering Strategy

2015
2020
2025
2030
2035
2040
2045
2050

%
Reduction
in VMT

1000s of Barrels

0.37%
1.00%
1.50%
1.94%
2.27%
2.66%
3.03%
3.36%

101
282
409
512
617
775
962
1,175

Gasoline Savings
Reference Fuel
Cost
(Millions of $)
10
28
36
40
44
50
56
62

87

High Fuel Cost
(Millions of $)

Reduced CO2
Emissions
(1000s of Tons)

14
43
55
59
62
68
74
79

37
104
151
189
228
286
355
434

Cambridge Systematics, Inc. (2009, July). Moving Cooler: An Analysis of Transportation Strategies for Reducing
Greenhouse Gas Emissions. Appendix C. Section III. 2.0 Land Use and Smart Growth Strategies
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Table 4.4.2 – Criteria Pollutant Savings: Tons per Day from Access and Clustering Strategy
Clark County
Washoe County
NOx
% of
VOC
% of
NOx
% of
VOC
Savings
Total
Savings
Total
Savings
Total
Savings
2013
0.00
0.00%
0.00
0.00%
0.00
0.00%
0.00
2016
0.13
0.59%
0.19
0.54%
0.02
0.18%
0.03
2020
0.16
0.92%
0.31
0.96%
0.02
0.26%
0.04

% of
Total
0.00%
0.39%
0.64%

Recommendation
SWEEP recommends adoption of this policy as a medium or low priority due to the moderate energy,
economic and environmental benefits.
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Pricing Strategies for VMT Reduction
4.5 – Strategy 5: User Fees
Reducing statewide VMT growth is fostered by the implementation of user fees to create a price signal
that gives most travelers an incentive to choose alternatives to driving alone. Charging user fees for
access to the highways and major arterials of the Las Vegas and Reno metro areas complements the
investment in transit services by making it cheaper for travelers making routine trips to choose transit,
walking, biking or neighborhood-sized battery-powered vehicles for local trips. These incentives are
necessary to achieve the potential reduction in VMT made possible by the expanded transit,
development, pedestrian and biking strategies.
Nevada is facing a multi-billion dollar shortfall for transportation funding and needs to identify new
revenue sources to meet the demand for maintaining and improving the state’s transportation system.
Currently, fees collected from fuel and motor vehicle taxes are almost sufficient to cover NDOT’s
budget.88 However, revenues from state and federal fuel taxes are expected to decline and lose
purchasing power due to inflation and more efficient and alternatively fueled vehicles. By 2030, higher
fuel economy standards are expected to have cumulatively reduced state fuel tax revenue by $130
million and by $457 million by 2050.
User fees provide an opportunity to have drivers pay a greater share of the costs of maintaining the
transportation system89 by setting fees for the use of the system that fairly reflect the cost of the
negative externalities associated with driving. These unpaid for externalities include congestion (fuel
and time costs), traffic accidents, air pollution and greenhouse gas emissions. Charging user fees for
highway driving will cover the costs of some of these externalities and encourage drivers to consider
alternative transportation modes. Shifting travel away from passenger vehicles and to other modes of
transportation reduces these externalities.
One example of transit’s reduction in externalities is illustrated by a comparison between fuel
consumption from a passenger vehicle and from a transit bus. A traveler driving forty miles alone in a
vehicle with average fuel efficiency will consume 1.9 gallons of gasoline. In a vehicle with an average
occupancy of 1.22, each person would be responsible for the consumption of 1.55 gallons of gasoline.
For the transit ride the fuel consumption per trip will vary depending on the number of passengers
sharing the bus, which on average for RTC of Southern Nevada is 11.8 passengers. Again for RTC of
Southern Nevada, the average fuel economy for fixed route buses is 3.88 mpg. Therefore, for a 40 mile
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In 2009, these taxes totaled $757.4 million, while NDOT’s budget was $772.4 million. Nevada Department of
Transportation. (2010). NDOT 2010 Fact Book Retrieved from
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A national study found that taxes and payments related to vehicle use and operation made to governments do
not match the government expenditures supporting motor vehicle use and would require additional motor fuel
taxes of $0.20-0.70 per gallon to make up the shortfall. Delucchi, M. (2007). Do motor-vehicle users in the US pay
their way? Institute of Transportation Studies, University of California, Davis, Research Report UCD-ITS-RP-07-17
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trip, each passenger would be responsible for 0.87 gallons of diesel consumption, a 44% reduction
compared to a vehicle with average occupancy.
To encourage use of alternative travel choices, highway user fees and transit fares should be set to send
a price signal that reflects the impacts of the choice. It is well demonstrated that travel costs weigh
heavily on personal mode choice. At a minimum, fares and tolls should be set at a level that requires
users to pay for the operating and maintenance costs of the system. If user fees fail to at least cover
operating and maintenance (O&M) costs of the system, then user trips on the system for which costs
are not recovered from users are subsidized from other sources of revenue.
Establishing a user fee system for access to all regional arterials and limited access highways will ensure
that drivers pay their fair share of the cost of maintaining the system, providing an incentive for drivers
to switch to other modes of travel such as mass transit, carpooling, rideshares and strategies that
reduce trips such as four ten-hour work days, and telecommuting. A reduction in VMT from less vehicle
traffic will reduce fuel consumption while improving system performance by cutting congestion. It is
equitable to allocate the operating costs of the system to the drivers who use highways because these
users are responsible for the operating and maintenance costs, and are the primary beneficiaries from
reduced congestion.
User fees should be comprehensive, covering all major highways and arterials rather than a limited
number of roads so that drivers cannot simply shift their driving to free roads. A comprehensive
approach best serves the primary objective of reducing VMT per capita in the two largest urbanized
areas. By imposing a fee when single occupant fossil-fueled vehicles are used on all regional arterials and
limited access highways, the price signal creates an incentive to choose more efficient alternatives,
including transit and shared ride services.
Revenue collected from user fees could be another source of the transportation funding needed to
create the transit services described in Strategy 3. Planned transit services must have a dedicated
source of funding in order for local governments to be willing to adopt land use policies that channel
new development into locations that are accessible to transit by walking and biking and developers must
be assured that planned transit services will be provided within a reasonable period of time. Use fee
revenues can provide the necessary confidence to ensure that transportation services and land
development can be successfully coordinated.
Once the core transit services are in place, and future development is coordinated with these services,
then most of the new travel demand from a growing population can be accommodated on the transit
system without VMT growing faster than population. With well-designed land use policies, future
growth in travel demand will be addressed first by expanded transit capacity, and not new highway
capacity. After the initial capital investment required to develop an integrated, regional transit system
the cost of new transit capacity will be more cost-effective than expanding highway capacity.
The Federal Highway Administration (FHWA) estimates that the cost of adding a new lane in an urban
area averages $10-15 million per lane mile, while the approximate funds generated by gas taxes from
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use of the lane would only be $60,000 annually.90 User fees should not be used as a new general
revenue source to fund new highway capacity across the state, but should be dedicated to expand
system capacity that serves new travel demand with the least climate impact.
An example of this approach to meeting future travel demand has been provided by the Puget Sound
Regional Council (PSRC, the MPO for the Seattle area) in its 2040 Transportation Plan.91 The Plan update
examines five alternatives for the region’s transportation system. The fifth alternative is demonstrated
to achieve an absolute reduction of VMT (an 11% decrease from the baseline) by adopting
comprehensive regional tolling, the smallest expansion of roadway capacity and the greatest expansion
of transit services. Perhaps most important, Alternative 5 also demonstrates the greatest net economic
benefits to the region ($9.5 billion, almost 50% more than the next highest alternative). The PSRC plan
shows the potential for reduction of VMT growth rates below population growth when aggressive
transit, land use, smart growth and tolling policies are adopted in an integrated manner. These policies
also reduce infrastructure development costs, and provide the greatest net benefit while improving
system performance, reducing travel delays and achieving significant reductions in fuel consumption. In
Nevada’s urban areas, reducing VMT per person as population grows is achievable, and is a necessary
strategy for achieving reductions in fuel use. As an example, in Colorado, the enactment of the 2009
FASTER bill92 provides statutory authority to implement a comprehensive program of user fees in growth
areas around the state, and to allocate revenues obtained from users to support the development of
transit services. The newly created High Performance Transportation Enterprise is authorized to collect
fees for the use of existing and new state highways. Collecting user fees on previously fee-free highway
segments requires the agreement of all the local governments affected by the collection of user fees.93
FASTER requires that any user fees collected in a corridor that are used for transit services, must be
spent on providing transit services in the corridor of origin.94
Currently, Nevada does not allow toll roads and the state legislature would need to grant authorization
if tolls are charged on any of Nevada’s roads. In 2009, an effort was made to introduce privatized tolling
in Las Vegas from U.S Highway 95 to Interstate 15 and from Interstate 15 south to Interstate 215 but the
state legislature did not approve the project.
User Fees to Fund Transit
Expanded transit service proposed for metro Las Vegas and Reno in the RTCs’ Regional Transportation
Plans would require approximately $113 million annually,95 assuming that the federal government pays
90

Federal Highway Administration. (2008, October). Congestion Pricing A Primer: Overview. Retrieved from
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See C.R.S. § 43-4-808(3).
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for half the cost of the expanded transit services. To collect this amount via tolling on the region’s
freeways and major arterials96 and pay for the installation and maintenance of tolling systems, fees of
approximately $0.008 and $0.08 per mile would need to be charged for each vehicle mile traveled on
highways in Clark County and Washoe County respectively. Washoe County’s costs are higher due to
greater unfunded transit demand and much lower annual VMT to spread the cost over than Clark
County. A proposed tolling project in the Denver metro region had estimated capital costs near $1
million per mile and annual operating and maintenance costs at $1.55 million.97 Extrapolating from
those estimated costs, a regional toll collection in Clark and Washoe Counties would likely cost $160
million to install, and $13 million annually to operate. This would bring the total annual costs for transit
expansion and user fees capital and maintenance costs to $132 million.
Variable Tolling
Using congestion pricing or variable rate tolling to charge higher rates during peak travel times would
increase the efficiency of the transportation infrastructure. Drivers would have an incentive to either
choose transit or travel during non-peak hours. Both responses will reduce congestion during peak rush
hours.
The Texas Transportation Institute estimates that due to congestion in 2007, the Las Vegas metro area
experienced 34.5 million person hours of delay at a cost of $705 million ($900 per peak traveler) with
23.4 million gallons of fuel wasted.98
A pilot project conducted by the PSRC found that variable tolling reduced weekly VMT by 12%, reduced
total number of trips by 7%, reduced total hours of travel by 5%, and significantly shifted travel away
from peak hours.99 Benefits from variable tolling included “*lower+ vehicle emissions, fewer accidents,
travel time savings, improved roadway performance reliability and lower operating costs.”100 The net
present value of all the benefits that were monetized from variable tolling for the Puget Sound planning
region was estimated to be $28 billion over a 30 year period.101
Variable fees based on factors such as time of day, number of passengers per vehicle, and CO2 emission
rate, could be charged either by individual lanes or entire roadways for separate highway segments.
Variable user fees on highways should be set up with a tiered pricing schedule, with the highest rates

identified $5.4 billion of unfunded transit projects in their Regional Transportation Plan. To fund all of these transit
projects over a 30 year time horizon would require $226 million annually (2009$)
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applicable during rush hours and with lower rates during off-peak travel times.102 Fees could also
dynamically be adjusted to charge higher rates on roads experiencing the greatest levels of congestion,
and no fees at all during hours when regional transit service is not provided. Tiered pricing should
encourage the optimal use of the existing roadway’s capacity.
Examples of variable tolling in the United States include the New Jersey Turnpike which provides
discounts to off-peak drivers and the Cape Coral and Midpoint bridges in Fort Myers, Florida which have
seen a 20% increase in traffic during non-peak rate time when a 50% discount is offered.103
All transportation system users are now required to pay to use the system by paying vehicle registration
fees, fuel taxes or rider fares. However these fees are not designed to require users to pay for the
negative externalities of driving.
Costs and Benefit
The total cost of expanding and improving the transit system and setting up and maintaining
infrastructure to assess user fees will be $2.7 billion (in 2009 dollars), although the costs have been
divided in half between the costs of the transit strategy and the user fee strategy for a total cost for user
fees of $1.35 billion. By 2050, this strategy would reduce VMT by 0.16% with cumulative fuel savings of
2.6 million barrels. The fuel savings benefits from this strategy would be $218 million under the
reference fuel cost scenario and $311 million under the high fuel cost scenario. Net costs would be
between $1.04 billion and $1.14 billion, with a benefit-cost ratio of 0.16 to 0.23. Cumulative CO2
emissions would be reduced by 987,000 tons at a cost per ton of $1,375. The expected loss to state fuel
tax revenue would be $11 million between 2012 and 2050.
Table 4.5.1 – VMT Reduction, Fuel Savings and CO2 Reduction from User Fees Strategy

2015
2020
2025
2030
2035
2040
2045
2050

%
Reduction
in VMT

1000s of Barrels

0.34%
0.30%
0.27%
0.25%
0.22%
0.20%
0.18%
0.16%

95
87
76
66
60
58
57
57

Gasoline Savings
Reference Fuel
Cost (Millions of
$)
10
8
7
5
4
4
3
3

102

High Fuel Cost
(Millions of $)

Reduced CO2
Emissions
(1000s of Tons)

14
13
10
8
6
5
4
4

35
32
28
25
22
21
21
21

For example, the proposed user fee schedule for the HOT lanes to be added to US 36 between I-25 and Boulder
would charge a fee equal to RTD’s regional bus fare ($$4.50) during the 6 peak travel hours, half of the RTD
regional bus fare during the “shoulder hours” before and after the peak travel hours, and $.50 during all other
hours.
103
Federal Highway Administration. (2008, October). Congestion Pricing A Primer: Overview. Retrieved from
Retrieved from http://ops.fhwa.dot.gov/publications/fhwahop08039/fhwahop08039.pdf
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Table 4.5.2 – Criteria Pollutant Savings: Tons per Day from User Fees Strategy
Clark County
Washoe County
NOx
% of
VOC
% of
NOx
% of
VOC
Savings
Total
Savings
Total
Savings
Total
Savings
2013
0.03
0.12%
0.04
0.11%
0.01
0.04%
0.01
2016
0.02
0.11%
0.04
0.10%
0.00
0.03%
0.01
2020
0.02
0.09%
0.03
0.09%
0.00
0.02%
0.00

% of
Total
0.09%
0.07%
0.06%

Recommendation
SWEEP does not recommend adoption of this policy due to the limited energy and environmental
benefits and its negative economic benefits.
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4.6 – Strategy 6: Parking Pricing
Free and subsidized parking encourages people to drive their vehicles. While a large proportion of
parking in Las Vegas is “free” it is important to understand that while the driver does not pay directly for
the use of a parking space, they will pay indirectly as the business will incorporate the cost of providing
free parking into the prices of their goods and services.
A 2007 study by RTC of Southern Nevada on parking identified that the parking in the downtown Las
Vegas area is “abundant, mostly free, and on a typical day, there are surplus spaces.”104 The average
parking space occupancy in downtown was found to be 35%. The study states that the abundance of
free parking in downtown Las Vegas contributes to a large proportion of travelers using personal
vehicles to go downtown. Having so much free parking in the city makes it difficult to promote
alternative modes of transportation.
Specific Proposal
The strategy could increase the cost of parking by 25% for employer based parking or create a minimum
price if parking is currently free. (Please see Appendix 2 for a detailed description of the methodology
used to determine the benefits from this strategy.)
Costs and Benefits
Increasing the cost of parking is not estimated to have any costs because businesses are already
charging customers indirectly for the cost of free or subsidized parking. There will actually be an equity
benefit to directly charging for parking as currently all of a business’ customers or employees are
indirectly paying for parking whether or not they are using the parking facilities. Charging directly for
parking will ensure that those who are using the parking are paying for it and not being subsidized by
those who use other modes of transportation.
This strategy would reduce statewide VMT by 2.0% by 2050 with cumulative fuel savings of 20.8 million
barrels. The fuel savings benefits from this strategy would be $1.6 billion under the reference fuel cost
scenario and $2.27 billion under the high fuel cost scenario and these would be the net benefits as well.
Cumulative CO2 reductions would be 7.6 MMT at a cost per ton of $0. The expected loss to state fuel tax
revenue would be $75 million between 2012 and 2050.
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Regional Transportation Commission of Southern Nevada. (2007). Downtown Traffic Capacity, Transit and
Parking Needs Study. Retrieved from
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Table 4.6.1 – VMT Reduction, Fuel Savings and CO2 Reduction from Parking Fees Strategy

2015
2020
2025
2030
2035
2040
2045
2050

%
Reduction
in VMT

1000s of Barrels

1.81%
1.84%
1.88%
1.91%
1.94%
1.96%
1.98%
2.00%

493
519
512
505
526
569
628
698

Gasoline Savings
Reference Fuel
Cost (Millions of
$)
51
51
45
40
38
37
37
37

High Fuel Cost
(Millions of $)

Reduced CO2
Emissions
(1000s of Tons)

70
78
68
59
53
50
48
47

182
192
189
188
194
210
232
258

Table 4.6.2 – Criteria Pollutant Savings: Tons per Day from Parking Fees Strategy
Clark County
Washoe County
NOx
% of
VOC
% of
NOx
% of
VOC
Savings
Total
Savings
Total
Savings
Total
Savings
2013
0.59
2.23%
0.75
1.98%
0.12
0.74%
0.16
2016
0.50
2.23%
0.73
2.04%
0.08
0.68%
0.11
2020
0.34
1.95%
0.66
2.03%
0.05
0.55%
0.09

% of
Total
1.64%
1.49%
1.36%

Recommendation
SWEEP recommends adoption of this policy as a medium or low priority due to the moderate energy
and environmental benefits and its significant economic benefits.
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4.7 – Strategy 7: Adopt Pay-As-You-Drive Auto Insurance
One reason that people use their vehicles as much as they do is that a high percentage of total driving
costs are fixed costs; that is, they are independent of the number of miles driven. The impacts of driving,
however, are highly dependent on how much people drive. One effective approach to reducing miles
driven is to convert a largely fixed cost, such as insurance, to a variable cost. Pay-as-you-drive (PAYD)
insurance accomplishes this by adjusting the premium paid by vehicle owners to reflect the number of
miles driven. Drivers would pay a portion of their premiums up front, and the remainder would be
charged in proportion to mileage, as determined by a global positioning device, transmitters or periodic
odometer readings.
This approach eliminates the subsidy currently paid by low mileage drivers to reduce the premiums paid
by high mileage drivers. Claims and payouts by insurance companies closely track miles driven, but most
policies currently in force have modest discounts for vehicles driven less than a specified threshold (e.g.,
8,000 miles per year), but generally premiums for all drivers above the threshold are the same
regardless of the annual miles driven. Adjusting the premium to closely track mileage is much more fair
to low mileage drivers, and makes sense from the insurance industry‘s perspective as well, because
those who drive fewer miles have lower accident exposure and claims, on average. Converting fixed
insurance costs to variable costs through PAYD insurance allows drivers to reduce insurance premiums
by reducing miles traveled. Studies conducted in states where PAYD insurance is widely available
suggests that vehicle use is reduced by 10-12%.105
A PAYD program could be an insurance company policy or product, but some action on the part of the
state may be required to remove regulatory obstacles to changing the basis for premiums or to promote
the program. Few insurance companies currently offer PAYD coverage, but some policies are offered.
GMAC Insurance offers a mileage-based discount to drivers of GM vehicles that are also OnStar
subscribers in 35 states.106 Progressive Insurance offers a mileage-based insurance policy through its
Snapshot program107 which is currently available in more than 25 states. A new company, known as
MileMeter, provides mileage-based insurance in Texas and is interested in doing the same in other
states.108 In 2009, California released regulations for PAYD auto insurance, and so far State Farm and the
Auto Club of Southern California have filed plans to offer this type of insurance. Oregon is providing tax
credits to insurers offering PAYD policies.
PAYD insurance is currently available in Nevada through Progressive Insurance’s Snapshot program.
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Specific Proposal
This policy could phase in PAYD insurance in Nevada, beginning with a pilot program in 2012. The state
could grant $200 to insurance agencies for each 1-year policy they write for which 80% or more of the
pre-program policy cost is scaled by the ratio of annual miles driven in the covered vehicle to average
annual miles driven. The incentive is necessary so long as PAYD is optional, because insurance
companies may lose money on the high mileage customers who would not choose such a policy because
their premiums would increase. Without the ability to offset the higher claims with higher premiums for
high-mileage customers, by offering optional PAYD coverage, insurers could lose revenues as highmileage customers switch to companies that don't adopt this policy (until their accumulation of highmileage/higher-risk customers forces the change). Should the pilot program prove successful, it is
recommended that a mandatory PAYD insurance program be phased in over the next 10 years to
provide drivers with the option to reduce their insurance costs by driving less, and to eliminate the
unfair subsidy for high mileage drivers currently paid by low mileage drivers.
Assuming the pilot program is successful, a mandatory program should be instituted beginning in 2015.
Insurance companies would be responsible for converting a percentage of their policies to PAYD, with
the percentage increasing each year until PAYD is universal in 2022. Along with implementing PAYD
insurance, the state should educate vehicle owners on how they can reduce their insurance payments
by driving less.
Estimates concerning how much a PAYD program would reduce VMT in Nevada depend on the price
elasticity of travel demand, or how much driving is reduced due to an increase in the cost of driving.
There are a large number of studies that estimate the elasticity of travel demand. Following a thorough
review of the current literature as well as a number of meta-studies done over the years, a figure of
-0.45 has been chosen to represent the long-term elasticity of travel demand. A -0.45 elasticity signifies
that for every 10% increase in the cost of gasoline, VMT will be reduced by 4.5%. The long-term
elasticity is usually a lower number (resulting in greater reductions) than the short term elasticity (-0.3
rather than -0.2). Research on the price elasticity during periods of high gas prices in 2008 indicates that
during this period the short-term elasticity of demand for gasoline was approximately -0.3.109 The
average cost of gasoline in Nevada during 2010 was $2.50, the average fuel efficiency of the vehicle fleet
was 21.05 mpg, the average cost of an auto insurance policy in the state was $1,000 per vehicle and the
average number of miles traveled by light duty vehicles in Nevada is approximately 9,900. For the
average vehicle, this results in fuel costs of $0.119 per mile and an average insurance cost per mile of
$0.10.
If 80% of the cost of the insurance premium were mileage based, the average insurance cost per mile
would be $0.08, which is approximately 66% of the per-mile cost of fuel. Adopting the PAYD policy
would result in a 13% increase in the variable cost of driving, similar to an equivalent increase in the cost
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of gasoline. With an assumed long-term elasticity of -0.45 this would result in a 6% reduction in driving
within 10 years.
The proposed program would begin with a 3-year pilot program supported by the state to encourage
insurance companies to offer PAYD policies to their customers. The state would set the goal of having
2,000 PAYD policies in 2012, 10,000 in 2013 and 20,000 in 2014. After this time, if the policy was found
to effectively reduce participants’ VMT, a mandatory program would be phased in between 2015 and
2022, resulting in a 6% reduction in statewide VMT by 2022.
Costs and Benefits
It is assumed that the state would pay a $200 per policy subsidy for the 3 year voluntary phase in period.
This would cost the state and taxpayers approximately $400,000 in 2012, $2 million in 2013 and $4
million in 2014. The total net present value in 2009 dollars of these costs would be $5 million. While
this would reduce the insurance company’s costs of introducing the coverage, benefits would also
accrue to drivers who purchase PAYD coverage in the form of lower premiums. Due to the incentive to
reduce VMT it is estimated that the average driver would lower their premiums by approximately $47
annually, which would result in premium savings of $80,000 in 2012, $379,000 in 2013 and $719,000 in
2014 for a total of $1,178,000 savings in 2009 dollars. It is anticipated that the earliest adopters would
be those drivers who drove less than the median driver, which would result in greater premium savings
than average making the above savings a conservative estimate.
Other savings from a PAYD program would be the fuel saved from reduced VMT. Total estimated fuel
savings from PAYD policies written between 2012 and 2050 would be approximately $4.14 billion in the
reference fuel cost scenario and $5.92 billion in the high fuel cost scenario. The estimated benefits to
consumers in the form of reduced insurance premiums over the 2012 to 2050 time period would be $1.9
million. While this savings from reduced premiums will result in less revenue for insurance companies, it
is expected that there would be a parallel decline in insurance claims. The total net benefits from the
program would be either $4.14 billion or $5.92 billion, with a benefit-cost ratio between 3,902 and
5,587. Cumulative CO2 reductions would be 20.6 MMT at a cost per ton of less than $1. The expected
loss to state fuel tax revenue would be $177 million between 2012 and 2050.
Reducing VMT will reduce vehicle accidents and congestion. In fact, by some accounts, the value of
these benefits of PAYD insurance is of the same order as the benefit of reduced energy consumption.110
Preliminary studies on the correlation of insurance claims and miles driven confirm a linear relationship,
although the results may not justify the relative sizes of fixed and variable components of insurance
premiums assumed here.111
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Table 4.7.1 – VMT Reduction, Fuel Savings and CO2 Reduction from PAYD Auto Insurance Strategy

2015
2020
2025
2030
2035
2040
2045
2050

%
Reduction
in VMT

1000s of Barrels

1.80%
4.81%
6.01%
6.01%
6.01%
6.01%
6.01%
6.01%

491
1,334
1,620
1,590
1,592
1,671
1,792
1,939

Gasoline Savings
Reference Fuel
Cost (Millions of
$)
51
130
142
126
114
108
105
103

High Fuel Cost
(Millions of $)

Reduced CO2
Emissions
(1000s of Tons)

70
201
216
185
161
147
138
130

181
493
599
588
588
618
662
717

Some stakeholders express concerns that rural and/or poorer people would be disadvantaged by the
adoption of PAYD insurance. On a national level, low-income drivers actually drive less on average than
do high-income drivers. In 2001, households (with vehicles) that earned $75,000 per year or more drove
31,900 miles on average, while those that earned $25,000-$35,000 drove 19,300 miles on average.112
Under current flat-rate premium schedules, the premiums paid by low income households are
subsidizing the claims filed by higher income families. Thus PAYD insurance would be more equitable, on
average, than the current means of setting insurance rates. Eliminating this subsidy would reduce the
cost of insurance to low-income households, making insurance more affordable for currently uninsured
motorists. The extent to which national income statistics apply in Nevada warrants further
investigation. In individual cases, as when the high cost of housing forces those in low-wage jobs to live
far from their places of work, PAYD may increase the burden of transportation costs.
With regard to high driving rates in rural areas, it should be noted that insurance rates under PAYD could
be determined by miles driven relative to other drivers in the same region, rather than relative to state
averages. To the extent that claims are related to traffic density as well as VMT, claims per mile driven
might be lower in rural areas. Such claims patterns should be reflected in insurance rates. Rural
residents need not be disproportionately penalized relative to urban drivers under a PAYD program.
One common objection to PAYD insurance policies are privacy concerns about tracking an individual’s
vehicle travel. While installing a GPS tracking device in vehicles would be one method of tracking
mileage there are other methods that are less intrusive by providing information on miles traveled
without recording the routes traveled. The Progressive MyRate program uses a device to wirelessly
transmit information on speed, time of day and the number of miles driven and does not record
location. Other methods for verifying mileage could be periodic odometer readings or submitting
vehicle maintenance records.
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Table 4.7.2 – Criteria Pollutant Savings: Tons per Day from PAYD Auto Insurance Strategy
Clark County
Washoe County
NOx
% of
VOC
% of
NOx
% of
VOC
Savings
Total
Savings
Total
Savings
Total
Savings
2013
0.01
0.02%
0.01
0.02%
0.00
0.01%
0.00
2016
0.44
1.98%
0.65
1.81%
0.07
0.60%
0.10
2020
0.60
3.45%
1.17
3.58%
0.08
0.97%
0.16

% of
Total
0.02%
1.32%
2.40%

Recommendation
SWEEP recommends adoption of this policy as a high priority due to the substantial energy, economic
and environmental benefits.
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Section 5 – Other Light Duty Vehicle Strategies
5.1 – Strategy 8: Support for Electrification of Light Duty Vehicles
In late 2010 and 2011 the first large scale original equipment manufacturer (OEM) electric powered
vehicles are entering the US market: the Chevy Volt, the Nissan Leaf and the Ford Focus EV. Over the
next four to five years, over twenty additional electric powered vehicles are expected to be available in
the United States, from plug-in hybrid electric vehicles (PHEV) expected to travel at least ten miles on a
charge to battery electric vehicles (BEV) with electric ranges over 100 miles.113
The Chevy Volt and Nissan Leaf have both received fuel economy ratings from the EPA, which allows for
a comparison of energy use between plug-in electric vehicles (PEV) and internal combustion engines
(ICEs). The Volt’s electric motor was rated to travel 2.77 miles on one kilowatt-hour, while its gasoline
engine was rated 37 mpg. The Nissan Leaf was rated to travel 2.94 miles on one kilowatt-hour. For the
purposes of this report, the average of these two electric engines, 2.85 miles per kilowatt-hour, has
been used as the efficiency of the electric engine.
The electric range of the Volt is rated at 35 miles and the electric range of the Leaf is rated at 73 miles.
The average light duty vehicle in Nevada is driven 9,787 miles annually114 which comes to an average of
27 miles per day, well within the all electric ranges of the Volt and Leaf.115 The national average vehicle
trip length in 2009 was 10.1 miles (13.9 miles for work commutes)116 also within the range of one fully
charged PEV battery. All driving will not be able to be accommodated by battery power until a
comprehensive electric vehicle charging infrastructure is available. Therefore, PHEVs will occasionally
use their gasoline powered engine and BEVs may best suited for mostly urban driving and may not
initially be feasible as a family’s sole vehicle.
An analysis by the EPA117 was used to estimate market penetration of electric powered vehicles. The
EPA analyzed two technically feasible scenarios (one somewhat aggressive and the other very
aggressive) that were considered possible if effective polices and market conditions were in place. The
somewhat aggressive scenario has been used for the Blueprint and assumes that by 2030, PEVs would
make up 14% of the light duty fleet (one third BEVs and two-thirds PHEVs), with sales of PHEVs making
up 17% of new sales and BEVs 13%. These estimates were projected backwards to determine
percentage of vehicle sales and stock for 2011 to 2030 and then projected forward along the same trend
line until 2050. These percentages for each year are then multiplied by the estimated number of annual
113
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light duty vehicle sales for Nevada118 to determine estimates of the number of PHEVs and BEVs
purchased in the state annually.
Economic Benefits of Electric Powered Vehicles
Electric powered vehicles can contribute significantly to the reduction of gasoline consumption in
Nevada as shown in Figure 5.1.1. In 2011, a PHEV with a ten mile battery range (PHEV-10) is expected to
reduce gasoline consumption by 250 gallons annually, a PHEV with a forty miles range (PHEV-40) by
almost 350 gallons, and a BEV will have zero gasoline consumption, reducing consumption by 450
gallons. A hybrid electric vehicle (like the Toyota Prius) would save 260 gallons.119
Figure 5.1.1 – Annual Gasoline Consumption of Vehicle Technologies
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However, powering electric vehicles will require additional electricity generation. In 2011, a PHEV-10
would use 798 kWh; a PHEV-40 2,150 kWh and a BEV 3,468 kWh to power their batteries. With the
aggressive penetration rates analyzed in the Blueprint, it is estimated that by 2020, 146,000 MWh would
be needed to provide enough electricity to power the state’s electric vehicles. This is less than one half
of one percent of all electricity generated in the state in 2009. By 2030, when electric powered vehicles
are expected to make up 14% of light duty vehicles, 982,000 MWh would be needed to power their
batteries which is is 2.6% of the total generation in 2009. These relatively small increments could be
provided by the state’s existing generation capacity of coal120 and natural gas plants which on average
had capacity factors of 79% and 39% respectively in 2005.121 Policies such as time of use rates utilizing
118
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smart metering technology will encourage electric vehicle owners to charge at night when utilities have
the most unused capacity. NV Energy is in the process of installing time of use meters and plans to have
them statewide by 2012. The utility also has discounted time of use rates that provide customers an
incentive to charge PEVs between 10 pm and 6 am.122
Cost of Driving
Electric powered vehicles will also reduce the variable cost of driving due to reduced fuel prices as
shown in Figure 5.1.2. In 2011, the average cost of electricity in Nevada was $0.119 per kWh123 and was
projected to increase to $0.15 per kWh by 2035.124 In 2011, a PHEV-10 could reduce fuel costs by $500,
a PHEV-40 by $600 and a BEV by $680 compared to a new ICE powered vehicle. The relatively stable
long-term price of electricity should also bring less volatility to fuel expenditures than gasoline prices
which have fluctuated significantly in the last several years. The estimates from Figure 5.1.2 come from
using the EIA’s reference fuel price scenario, so the potential savings from PEVs could be significantly
higher.
Figure 5.1.2 – Annual Cost of Driving by Different Vehicle Types
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However, the cost of electric powered vehicles is rather high, with the Volt costing $41,000 and the Leaf
$32,780, with approximate incremental costs of $20,000 and $12,000, respectively. There is a federal
tax credit available for electric powered vehicles which would reduce the cost of each vehicle by $7,500.

122

Nevada Energy. (2011). Residential Time of Use for Southern Service Territory. Retrieved from
http://www.nvenergy.com/home/paymentbilling/timeofuse.cfm
123
Energy Information Administration. (2010, December 27). Average Retail Price of Electricity to Ultimate
Customers by End-Use Sector, by State. Retrieved from http://www.eia.doe.gov/electricity/epm/table5_6_b.html
124
Energy Information Administration. (2010). 2010 Annual Energy Outlook. Reference Case, Supplemental Tables,
Table 18: Energy Prices by Sector and Source, Mountain Region.

65

This tax credit will remain in place as long as an individual manufacturer has not sold more than 200,000
qualifying vehicles and then it will be phased out over the next year.125
In the reference fuel cost scenario and without the tax credit, the Volt’s fuel savings would not be able
to make up for the incremental purchase price, while a Leaf owner would recoup the incremental cost
on twelve years of ownership. With the tax credit, the incremental costs of the Volt could be recouped
in fifteen years and the Leaf in six years. In the high fuel cost scenario, the Volt’s fuel savings would
make up for the incremental cost after 15 years and a Leaf’s fuel savings would recoup the incremental
vehicle cost in ten years. With the tax credit, the Volt’s fuel savings would pay off the incremental costs
in twelve years and the Leaf in five years. Based on estimated electric powered vehicle sales, it is
estimated that the credit will expire by 2015.
Estimates of the future cost of PEVs are heavily dependent on assumptions about the cost of the
batteries. Battery costs per kWh have fallen significantly from over $650 per kWh in 2009 to around
$450 per kWh in 2011, which is much faster than was assumed in most analyses of future battery costs.
In response to this decrease in prices, Deutsche Bank recently revised their estimate for future battery
costs to $250 per kWh in 2020.126 The Blueprint’s future estimates of the incremental costs for electric
powered vehicles are given in Table 5.1.1. The original figures were taken from the U.S. DOT’s report on
greenhouse gas emissions from the transportation sector127 but have been accelerated by ten years as
the DOT report had estimated battery costs reaching $250 per kWh by 2030. Given the rapid decrease
in prices over the last two years as battery and vehicle production has come online it seems that further
cost reductions are likely and the estimates below may be conservative.
Table 5.1.1 – Projected Incremental Cost for Electric Powered Vehicles
2030
2050
PHEV 10 $3,000 $2,800
PHEV 40 $5,700 $4,900
BEV
$5,600 $4,800
The amount of the federal tax credit has been subtracted from the incremental cost of electric powered
vehicles sold between 2011 and 2015 at which point consumers would bear the entire incremental cost
of these vehicles.
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Environmental Benefits from Electric Powered Vehicles
Based on Nevada’s electricity mix, which in 2009 was 10.0% coal, 68.6% natural gas, 6.5% hydro and
4.3% geothermal,128 one kilowatt-hour will generate 1.09 pounds of CO2.129 Figure 5.1.3 compares the
annual CO2 emissions from different vehicle technologies.130
Figure 5.1.3 – Pounds of CO2 Emissions per Mile by New Vehicles by Vehicle Type
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In 2011, a new electric powered vehicle will emit approximately 0.38 pounds of CO2 per mile annually
compared to 0.90 pounds for a new average ICE powered vehicle. The Toyota Prius, the most fuel
efficient gasoline powered vehicle, will emit 0.39 pounds of CO2 per mile. As the new fuel economy
standards come into effect, ICE powered vehicles will make significant improvements in fuel economy
but electric powered vehicles are assumed to also continue to improve their efficiency while using an
increasingly decarbonzied electric grid to power their batteries. As coal is displaced by natural gas and
renewable sources of electricity (wind, solar, geothermal) the CO2 emissions per mile will drop
proportionally. Nevada has a clean energy portfolio standard requiring that 25% of electricity sold in the
state come from renewable sources or energy efficiency improvements by 2025.131 This trend towards a
cleaner electric grid is assumed to continue through 2030 and 2050. By 2050, electric powered vehicles
will provide significant reductions in CO2 emissions compared to ICE vehicles, hybrids and CNG vehicles.
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Electric Vehicle Charging Infrastructure
Level 1 charging is represented by the standard electric outlet which can be found almost anywhere.
Level 2 charging is equivalent to what is used by most clothes dryers. Level 3 charging has not yet been
defined but is expected to provide a very fast charge closest to the experience of filling up at a gas
station.
Table 5.1.2 – Basic Levels of Charging Infrastructure with Times and Cost
Estimated Time to
Voltage
Estimated Cost per unit
Charge Chevy Volt
Level 1
120
10-13 hours
Free
Level 2
220-240
4 hours
$2,000-$9,000132,133,134
Less than 30
Level 3
Not Defined
$25,000-$70,000135,136
minutes
To support the purchase and use of electric vehicles in Nevada there will need to be significant
investments made in electric vehicle recharging infrastructure. Most of this investment will come from
individuals who decide to upgrade their residential electric service with a 220 or 240 volt outlet in their
garage or carport. There will also be a need for recharging infrastructure that is available to the public,
especially for those who are unable to charge their electric vehicles at their residence. It is very difficult
to provide an accurate estimate of the costs of establishing a comprehensive charging infrastructure as
there are many different estimates about how much infrastructure is necessary. Provision of public
charging will most likely be concentrated in the urban areas of Clark and Washoe Counties, with some
additional infrastructure along major highways.
To examine possible infrastructure provision, the Las Vegas metropolitan area is examined as it will
receive the greatest focus and the largest number of charging stations in the state.
The Electrification Coalition’s Electrification Roadmap137 states that a minimum of 1.5 public chargers
per electric vehicle in 2010 and 1 per vehicle by 2020 will be necessary to support PEV drivers. The
Rocky Mountain Institute’s (RMI) Project Get Ready, which helps cities prepare for the arrival of electric
vehicles, suggests there be one publicly available charging station for every 100 electric powered
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vehicles (not counting home and workplace charging stations).138 This clearly is a very wide range in the
number of public charging stations necessary.
Studies on other alternative types of alternative fueling stations found that there would need to be
between 10% and 30% of the current number of gasoline stations to support an alternative fuel. In
2007, there were 425 gasoline stations in the metropolitan Las Vegas area, so the 10% to 30% range
would require 43 to 129 alternative fueling stations. Assuming each gas station had eight pumps this
would be 344 to 1,032 charging stations. At the extreme, one could assume that electric charging
stations would need to be as ubiquitous as gas stations, therefore requiring 3,400 charging stations. The
City of London has developed an electrification plan calling for 2,500 publicly accessible stations by 2015
for approximately 100,000 electric powered vehicles.139
For Las Vegas, it is estimated that under the aggressive market penetration scenario, there will be
43,400 electric powered vehicles by 2020. Assuming that all the public chargers provide Level 2 charging
and cost $2,000 each the Table 5.1.3 lays out the wide range of estimates for the provision of public
charging stations in Las Vegas and the cost.
Table 5.1.3 – Estimates of Public Charging Stations and Costs by 2020 for Las Vegas
Number of Stations
Cost
RMI
434
$868,000
Electrification Roadmap
43,400
$86,800,000
30% of Gas Stations
1,032
$2,064,000
100% of Gas Stations
3,400
$6,800,000
London
1,085
$2,170,000

However, this is only one aspect of the charging infrastructure. There would also potentially be charging
stations in private parking lots (provided by employers) and in people’s homes. It will be important for
each municipality to conduct planning studies in collaboration with stakeholders to determine the best
locations for public charging infrastructure.
It is impossible to forecast what percentage of electric powered vehicle owners will decide to upgrade
their house to install a Level 2 charging station. While a Level 1 charging system would not be practical
for someone driving a Nissan Leaf long distances, it would be entirely practical for someone with a
Toyota Prius-like plug-in that would only require an estimated five to six hours to fully charge. Even a
Volt owner with a fully depleted battery (which would not be the case on many days) could use Level 1
charging if they had sufficient time most nights to plug in for 10-13 hours. And as more PHEVs enter the
market there will be ranges of charging time in between that may or may not motivate owners to install
Level 2 charging. Therefore, as it is difficult to forecast the proportion of each type of electric vehicle
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that will be purchased, it is difficult to estimate what kind of infrastructure is needed to support electric
vehicles.
However, it is worthwhile to try to make an estimate of the costs of installing the infrastructure
necessary to support the forecast number of electric vehicles in Nevada. First, to determine the number
of home charging upgrades that will occur, it is necessary to know how many housing units have a
garage or carport. Based on characteristics of housing in the West, 80% of housing units have a garage
or a carport.140 It is then estimated that due to the length of charging times, everyone who purchases a
BEV, who has the capacity to charge at home will want to upgrade their home electric system. It is then
estimated that half of all those who purchase a PHEV, who have the ability to charge at home will want
to upgrade their home electric system. Each of the home installed upgrades is estimated to cost $2,000.
The remaining electric powered vehicle owners will rely on public charging infrastructure to recharge
their vehicles. The estimation of the number of necessary public chargers is based on the ratio used by
the City of London in their Electric Vehicle Plan, 40 vehicles to one public charging station.141 90% of the
public chargers will be Level 2 and are estimated to cost $2,000 per charger. The remaining 10% will be
fast chargers which are estimated to cost $40,000 each. The cost of providing charging infrastructure is
estimated to last until 2035 at which point there is expected to be sufficient charging infrastructure to
support any further levels of market penetration. Cumulative costs for provision of this infrastructure
would be $305 million (in 2009 dollars) for home infrastructure, $19 million for public Level 2
infrastructure and $45 million for public fast charging infrastructure.
While governments will likely play an important role in setting up the initial public charging stations,
eventually the private sector is expected to build and maintain public charging stations (as in gasoline
distribution). There is no attempt to determine which parties are directly bearing the cost of providing
public charging infrastructure.
Specific Proposal
The state of Nevada already has several provisions to encourage the purchase and use of alternative
vehicles and fuels. 90% of new state (and large county and city) fleet vehicles are required to be
alternative fueled vehicles (AFV) or ultra low emission vehicles (ULEV). AFVs and hybrids are also
exempt from some of the state’s emissions inspection and alternative fuels have slightly lower fuel tax
rates. However, none of these polices specifically target electric powered vehicles. The state could
enact policies to support the purchase and use of electric powered vehicles such as requirements for
state fleet purchases, exemptions from sales tax for vehicles,142 or for charging infrastructure or
development of electric vehicle infrastructure guidelines for municipalities. Washington State
developed such a document in 2010, after a 2009 law required local governments to update their zoning
codes to allow electric vehicle charging infrastructure in the majority of zoning classes. The document
140
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provides guidance for local governments on how to address issues such as “on-street and off-street
signage, charging station design standards, parking enforcement, accessibility for all users,” state
Environmental Policy Act exemptions and more.143 Other actions that would be implemented at the
municipal level include requiring new commercial and residential construction to be pre-wired or at
least have conduit in place for electric vehicle charging or giving building and home owners the option to
have their building pre-wired. Pre-wiring and providing conduit during construction is significantly
cheaper than having to rewire once construction is complete. Local governments can also begin to work
on streamlining the permitting process for the installation of electric vehicle charging infrastructure so
that residential and commercial installations do not face unnecessary delays. Development of municipal
level activities could be coordinated by an electric vehicle and electric vehicle infrastructure working
group. Stakeholders to involve in the group and planning process might include: local government
officials, fleet managers, utilities, auto dealers, vehicle manufacturers, private businesses, advocacy
groups already working in the field and planning organizations. Businesses and municipalities can
provide an incentive to PEV drivers by providing free parking and/or free charging for PEVs. The Los
Angeles airport (LAX) offers free parking for electric vehicles for up to 30 days at charging sites at the
airport.144
Costs and Benefits
The incremental costs of electric vehicles to consumers, combined with the provision of electric vehicle
charging infrastructure, would have total costs of $4.99 billion (in 2009 dollars) between 2012 and 2050.
By 2050, this strategy would save 11.8% of statewide fuel use with cumulative gasoline savings of 100
million barrels, although this would be offset by the cumulative use of 53 million MWh to power the
electric vehicles. The net fuel savings benefits from this strategy would be $3.38 billion under the
reference fuel cost scenario and $5.87 billion under the high fuel cost scenario once the cost of
electricity is subtracted from the fuel savings. For the reference scenario there would be net costs of
$1.6 billion, while the high fuel cost scenario would result in a net benefit of $879 million. The benefitcost ratio would be between 0.68 and 1.18. Cumulative CO2 reductions would be 22.2 MMT at a cost of
$224 per ton. The expected loss to state fuel tax revenue would be $225 million between 2012 and
2050.
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State of Washington Department of Commerce and Puget Sound Regional Council. (2010, July). Electric Vehicle
Infrastructure: A Guide for Local Governments in Washington State. Retrieved from
http://www.psrc.org/transportation/ev/model-guidance
144
LAX. (2011) LAX Parking. Retrieved from http://www.lawa.org/welcome_lax.aspx?id=58
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Table 5.1.4 – Fuel Savings and CO2 Reductions from Electrification Strategy

2015
2020
2025
2030
2035
2040
2045
2050

% Fuel
Savings

1000s of Barrels

0.19%
1.15%
3.00%
5.17%
7.58%
9.51%
10.93%
11.86%

65
417
1,110
1,980
3,134
4,295
5,386
6,397

Gasoline Savings
Reference Fuel
Cost
(Millions of $)
5
28
59
84
114
139
153
159

High Fuel Cost
(Millions of $)

Reduced CO2
Emissions
(1000s of Tons)

7
50
110
157
207
240
252
249

14
84
195
305
559
911
1,334
1,829

The only criteria pollutant benefits that are calculated for the electrification strategy come from zero
tailpipe emissions from battery electric vehicles. Each new BEV that replaces a new ICE vehicle will
remove those expected tailpipe emissions at the rates set for average new vehicles, 0.07 grams per mile
for NOx and 0.09 grams per mile for VOC. EPA does not recognize potential benefits from plug-in hybrid
electric vehicles because these vehicles have yet to be rated and there would be no guarantee that
these vehicles would be below the required standard, as manufacturers could install less costly (and
higher emitting) NOx and VOC control measures to balance out the reduction expected from miles
powered by the battery. However, in reality there will likely be significant reductions in criteria
pollutants from PHEVs compared to ordinary gasoline fueled cars and light trucks.
Table 5.1.5 – Criteria Pollutant Savings: Tons per Day from Electrification Strategy
Clark County
Washoe County
NOx
% of
VOC
% of
NOx
% of
VOC
Savings
Total
Savings
Total
Savings
Total
Savings
2013
0.00
0.01%
0.00
0.00%
0.00
0.00%
0.00
2016
0.01
0.03%
0.01
0.03%
0.00
0.01%
0.00
2020
0.04
0.23%
0.05
0.16%
0.01
0.08%
0.01

% of
Total
0.00%
0.02%
0.14%

Recommendation
SWEEP recommends adoption of this policy as a medium or low priority due to the substantial energy
and environmental benefits and the limited economic benefits, although it would provide significant job
growth.
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5.2 – Strategy 9: Cash for Clunkers
States do not have the power to set fuel efficiency standards,145 or to ban the sale of products lawfully
offered for sale in interstate commerce. One policy tool available to states to influence the fuel
efficiency of vehicles in the state is the use of impact fees to influence consumer demand. A cash-forclunkers program uses fees to increase the cost of the least fuel efficient new vehicles while using the
revenue generated from fees on the sale of low efficiency vehicles to offer rebates to consumers who
scrap a clunker and replace it with one of the most fuel efficient new vehicles.
The federal cash-for-clunkers program (Car Allowance Rebate System) was popular and highly
successful, resulting in the scrappage of 677,000 clunkers during the month in 2009 when rewards were
offered. The average increase in fuel efficiency between the traded in and purchased vehicles was 9.2
mpg. The proposed State program is developed from lessons learned from the federal program to
achieve greater cost-effectiveness by stimulating the replacement of the worst gas guzzlers with the
most advanced technologies currently on the market. Removing older vehicles from the road will also
reduce tailpipe emissions and improve air quality. The program will also increase vehicle sales, adding
to state sales tax revenues.
Specific Proposal
The state could assess an impact fee on new vehicles that achieve less than average fuel efficiency, and
use that revenue stream to offer incentives to the owners of low efficiency vehicles to scrap their
vehicles in exchange for a voucher valid only for the purchase or lease of a new high efficiency vehicle.
This program is guaranteed to pay for itself by providing vouchers for the scrappage of gas guzzlers, less
administrative costs, which do not exceed the impact fees collected from the purchase of new
inefficient vehicles.
This approach imposes no barriers to the freedom of consumers to purchase any vehicle for sale, but
would require purchasers of the least efficient vehicles to bear an additional cost to help reduce the
burden they place on all consumers as they increase the overall demand for motor fuels and the
resulting pollutant emissions, drive the price of fuels higher, and reduce our energy security by
increasing dependence on imported fuels.
The Clunker replacement program would reward the scrappage of older vehicles with poor fuel
economy by granting credits toward the purchase of new highly fuel efficient replacement vehicles. The
scrap and replace credits are funded by a pollution impact fee added on at the point of sale on new
vehicles sold with EPA-rated fuel economy efficiency less than the sales-weighted average for all light
duty vehicles for the previous model year. For example, the cut point for 2010 model year vehicles
would be set at the adjusted composite fuel economy rating for cars and trucks from 2009, which was
145

The Energy Policy and Efficiency Act and the Clean Air Act pre-empt the states from setting fuel efficiency
standards and greenhouse gas (GHG) emission standards different than those set by the federal government.
Federal fuel efficiency standards and Clean Air Act emission standards for new vehicles beginning in 2012 were set
jointly by the US Department of Transportation and the US Environmental Protection Agency. See 75 Fed. Reg.
25323 (2010, May 7).
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21.1 mpg. All vehicles that are EPA rated below 21.1 mpg would then be assessed the pollution impact
fee.
The amount each vehicle under the cut point pays would be based on a sliding scale that charges more if
the vehicle is very inefficient compared to the cut point. For example, with the cut point set at 21.1
mpg, fees would range from $85 for a vehicle with a fuel economy rating of 20 mpg to $2,600 for a gas
guzzler achieving only 10 mpg.
The least efficient half of vehicles sold, about 75,000 in 2009, would be required to pay the fee. To
generate the revenues needed to replace about 15,000 inefficient vehicles per year, we estimate the fee
would average $500, creating an annual revenue stream of about $36 million initially, and then growing
with unit sales over time unless the program succeeds in encouraging consumers to buy more efficient
vehicles that are not subject to the fee.
For Nevada, the revenue generated from the impact fee would be used to fund vouchers that would be
offered to owners who scrap light duty vehicles (cars, pickup trucks, sport utility vehicles, and minivans)
with a fuel economy of less than 16 mpg.
The proposed cash-for-clunkers program is designed to benefit from lessons learned from the 2009
federal Cash-for-Clunkers program. Vouchers awarded for scrapped vehicles would be credited toward
the purchase of more efficient new vehicles to maximize fuel savings and emissions reductions.
Vouchers would be credited toward the purchase of any new passenger car among the 20% most fuel
efficient, or any new light duty trucks (sport utility vehicles, pickups and minivans) among the 10% most
fuel efficient that are available for sale in each model year. The value of the voucher would increase by
50% if used to purchase new highly efficient vehicles achieving 50 miles per gallon or better. The
program would allow owners of scrapped vehicles to transfer their vouchers so that low-income owners
who cannot afford a new vehicle will still be able to benefit from the scrappage program.
At this fee level, it is estimated that the program will stimulate the replacement of about 15,000
clunkers per year starting in 2014.146
Costs and Benefits
The clunker replacement program itself is designed to be revenue neutral, and imposes no net costs on
the state budget. But it is expected to stimulate new vehicle sales by accelerating the replacement of
the least efficient older vehicles.
A 2010 study on feebates by the Institute of Transportation Studies (ITS)147 at the University of California
– Davis describes various impacts of a feebate program. The type of fee schedule analyzed for this
146

To qualify for a voucher to be credited to a new car purchase, vehicles must have a fuel economy of 16 mpg or
less. These vehicles will likely range in age from 8 to 20 years, with the average vehicle being about 12 years old.
Owners of vehicles surrendered for scrap would receive a voucher ranging from $4,500 for 8-year-old vehicles, to
$1,000 for vehicles older than 16 years. The value of an average voucher is expected to be approximately $2,750.
But if a voucher is used to purchase the advanced ultra efficient electric vehicles, the value would be increased by
50% because these vehicles will achieve more than a 50% greater reduction in fuel consumption per dollar spent.
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report is very similar to that described in this Cash for Clunkers proposal with a fee assigned to vehicles
with low fuel economy compared to the average for that model year. The ITS study found that the
effect of applying fees to inefficient vehicles would result in a decrease in sales volumes between .5%
and .75%. The decrease in sales is a function of higher levels of fees than rebates (due to covering the
program’s administrative costs). The level of fee proposed in the ITS study would result in significantly
higher fees than those in the Cash for Clunkers proposal, which should result in lower impact on vehicle
sales in Nevada than those developed for California by ITS. The .5% to .75% reduction in sales volumes
is used as a conservative estimate.
To balance out the reduction in sales due to fees on inefficient vehicles, the Cash for Clunkers program
would be expected to stimulate the sales of new vehicles as participants scrap their older vehicles to buy
new vehicles. In the 2009 federal CARS program, 35% of surveyed participants indicated that they
would not have replaced their vehicle without the incentive provided by the program, showing that a
significant number of new sales are being created, not just accelerated in time.148 Based on the CARS
data, 35% of the program’s sales would equal 236,800 new vehicle sales that would not have occurred
without the program. In 2009, the EIA estimates that there were 9.2 million sales of light duty vehicles,
meaning the CARS program resulted in approximately 2.6% of all vehicle sales. Even if sales were at
2007 levels (15.1 million), the CARS program would have increased sales by 1.5%. This indicates that the
Cash for Clunkers proposal will have a stimulating effect on the state’s new vehicle sales.
The cost of a state agency to administer the Cash for Clunkers program is estimated to be 2% of the total
value of program.149 Between 2012 and 2050, the total administrative costs are estimated to be $20.3
million. By 2050, this strategy will save 0.6% of statewide gasoline use with cumulative fuel savings of
27.8 million barrels. The fuel savings benefits from this strategy would be $2.2 billion under the
reference fuel cost scenario and $3.2 billion under the high fuel cost scenario. Net benefits would be
either $2.2 billion or $3.2 billion, with a benefit-cost ratio between 108 and 157. Cumulative CO2
reductions would be 10.3 MMT at a cost per ton of $2. The expected loss to state fuel tax revenue
would be $104 million between 2012 and 2050.
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Bunch, D. and Greene, D. (2010, May). Potential Design, Implementation, and Benefits of a Feebate Program for
New Passenger Vehicles in California: Interim Statement of Research Findings. Retrieved from
http://pubs.its.ucdavis.edu/publication_detail.php?id=1400
148
National Highway Traffic Safety Administration. (2009, December). Consumer Assistance to Recycle and Save Act
of 2009 Report to Congress. Retrieved from http://www.cars.gov/files/official-information/CARS-Report-toCongress.pdf
149
Bunch, D. and Greene, D. (2010, May). Potential Design, Implementation, and Benefits of a Feebate Program for
New Passenger Vehicles in California: Interim Statement of Research Findings. Retrieved from
http://pubs.its.ucdavis.edu/publication_detail.php?id=1400
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Table 5.2.1 – Fuel Savings and CO2 Reductions from Clunkers Strategy

2015
2020
2025
2030
2035
2040
2045
2050

% Fuel
Savings

1000s of Barrels

1.28%
2.17%
2.50%
2.82%
2.90%
1.43%
0.85%
0.64%

432
772
910
1,062
1,178
634
413
338

Gasoline Savings
Reference Fuel
Cost
(Millions of $)
45
75
80
84
84
41
24
18

High Fuel Cost
(Millions of $)

Reduced CO2
Emissions (1000s
of Tons)

61
116
121
123
119
56
32
23

160
772
336
393
435
234
153
125

Under the Clunkers program, the average difference between the fuel economies of the scrapped and
new vehicle would be at least 11 mpg, a 70% increase in efficiency. Some scrapped vehicles will be less
efficient than the 16 mpg scrappage ceiling, and many replacement vehicles will achieve more than the
expected 27 mpg new vehicle threshold for the use of a replacement vehicle voucher. In addition to the
benefits achieved by awarding replacement vehicle vouchers to owners of scrapped vehicles, the impact
fee will discourage other consumers from purchasing low efficiency vehicles and encourage the
purchase of more efficient vehicles that avoid the impact fee. This additional effect on market choices
by consumers is not included in this estimate of fuel use reductions from the clunker replacement
program.
Table 5.2.2 – Criteria Pollutant Savings: Tons per Day from Clunkers Strategy
Clark County
Washoe County
NOx
% of
VOC
% of
NOx
% of
VOC
Savings
Total
Savings
Total
Savings
Total
Savings
2013
0.14
0.54%
0.18
0.48%
0.03
0.16%
0.03
2016
0.45
2.00%
0.67
1.88%
0.08
0.73%
0.12
2020
0.43
2.51%
1.02
3.10%
0.08
0.91%
0.18

% of
Total
0.36%
1.65%
2.70%

Recommendation
SWEEP recommends adoption of this policy as a high priority due to the moderate energy benefits and
substantial economic and environmental benefits.
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5.3 – Strategy 10: Eco-driving
The way people drive their vehicles can have a significant impact on a vehicle’s fuel efficiency. Driving
techniques such as hard braking, rapid acceleration, speeding and not using cruise control can reduce a
vehicle’s fuel efficiency, while vehicle maintenance practices such as proper tire inflation, regular oil
changes and upkeep on vehicle maintenance can improve fuel efficiency.
Table 5.3.1 outlines the potential fuel efficiency improvements from each of these practices, though
actual changes will vary by vehicle type.
Table 5.3.1 – Fuel Efficiency Benefits from Eco-Driving Practices
Eco-driving Practice
Drive with a light foot. Accelerate slowly, coast to stops, and keep a steady speed.
Drive below the speed limit. Most vehicles are most efficient at 55 mph. Higher
speeds mean you are using more energy to overcome wind drag.
Use cruise control in flat terrain. Less accelerating and decelerating means greater
efficiency.
Improve aerodynamics. Leave the ski and bike racks in the garage when you don’t
need them.
Maintain proper tire inflation. Underinflated tires increase drag.
Keep your vehicle tuned up. A smooth running vehicle uses less gas.
Remove Excess Weight. Storing items and equipment in the trunk or back of a
vehicle creates a parasitic load

Potential savings
5 - 33%150
10 - 25%151,152,153
7%154
17%155
3%156
4%157
2%/100 pounds158

150

Energy and Environmental Analysis, Inc. (2001, December). Owner Related Fuel Economy Improvements.
Retrieved from http://www.fueleconomy.gov/feg/pdfs/OwnerRelatedFuelEconomyImprovements.pdf
151
U.S. Department of Energy, Oak Ridge National Laboratory. (2010, July). Transportation Energy Data Book.
Chapter 7. Retrieved from http://ntl.bts.gov/lib/5000/5800/5844/21st_edition/Edition21Chapter07.pdf
152

Consumer Reports. (2010, April). Fuel Economy: Save Money on Gas. Retrieved from
http://www.consumerreports.org/cro/cars/tires-auto-parts/car-maintenance/get-the-most-mileage-for-your-fueldollars-406/index.htm
153

EcoDriving USA. The EcoDriver’s Manual. Retrieved from
http://www.ecodrivingusa.com/files/EcoDriving_Manual.pdf
154
Edmunds. (2009, May 5). We Test the Tips. Retrieved from
http://www.edmunds.com/advice/fueleconomy/articles/106842/article.html#test3
155
Consumer Reports. (2010, April). Fuel Economy: Save Money on Gas. Retrieved from
http://www.consumerreports.org/cro/cars/tires-auto-parts/car-maintenance/get-the-most-mileage-for-your-fueldollars-406/index.htm
156
Energy and Environmental Analysis, Inc. (2001, December). Owner Related Fuel Economy Improvements.
Retrieved from http://www.fueleconomy.gov/feg/pdfs/OwnerRelatedFuelEconomyImprovements.pdf
157
U.S. Department of Energy. (2011, January 19). Keeping Your Car in Shape. Retrieved from
http://www.fueleconomy.gov/feg/maintain.shtml
158
U.S. Department of Energy. (2011, January 19). Driving More Efficiently. Retrieved from
http://www.fueleconomy.gov/feg/driveHabits.shtml
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Eco-driving training in other countries has demonstrated benefits with government sponsored programs
in Sweden and the Netherlands resulting in measurable emission reductions. In the Netherlands, the
eco driving program cut 300,000 tons of CO2 emissions from the transportation sector in 2006 while in
Sweden an annual reduction of 95,000 tons of CO2 is estimated.
The Netherlands program used a national communication campaign via TV and radio and partner groups
to spread the eco-driving practices to professional drivers, driving instructors and the general public.
Eco driving practices are already incorporated into written driving exams are will be eventually
introduced into the practical driving tests. In Sweden, eco-driving training is mandatory for all driver
education courses.
A review of European eco-driving studies found that immediate savings range from 15-20% while longterm savings are approximately 10%.159
Another benefit of eco-driving training is that fewer accidents result from drivers paying more attention
to their road ahead and avoiding aggressive driving behavior. Studies of three European programs
found that post eco-driving training, accident rates fell from between 14% to 35%.160
Specific Proposal
The state could incorporate eco-driving education into existing driver education curriculums for drivers
and driver educators and disseminate educational information through various media types such as
brochures at local motor vehicle administration offices or radio announcements during peak traffic
hours. The program would be phased in over five years, with the goal of reaching at least 20% of the
population in that time.
Combining eco-driving techniques with vehicle maintenance education could lead to a 17.5%
improvement in fuel economy in those drivers adopting the practices.161 If 20% of the population is
reached through one of the methods described above and 40% of those reached actually adopt the
techniques, the net percent of population adopting eco-driving techniques will be 8%.
The Netherlands program spent a total of 47 million Euros over thirteen years to reach a population of
16 million people.162 If Nevada instituted a smaller scale version of this program to reflect their smaller
population and smaller targets for audience reached, (20% for Nevada compared to 67% for the
Netherlands), the annual costs of the program would be approximately $240,000. Between 2012 and
159

Ecodrive. (2009, March). Ecodriven Campaign Catalogue. Retrieved from
http://www.ecodrive.org/fileadmin/dam/ecodrive/Downloads/Ecodriven_WP10_Campaign_Catalogue_24March0
9.pdf
160
Ibid
161
Cambridge Systematics, Inc. (2009, July). Moving Cooler: An Analysis of Transportation Strategies for Reducing
Greenhouse Gas Emissions. Appendix B. Section II. 7.1 Eco-Driving
162
Wardenaar, H. (2007, November 23). Evaluation and Monitoring as an Instrument for Policy Decision Making.
Retrieved from http://www.iea.org/work/2007/ecodriving/Wardenaar_s4.pdf
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2030 this would result in total program costs of $3.2 million in 2009 dollars. If NDOT does not have
funding available for such a program, a small increase in vehicle registration fees could serve as a
funding mechanism for the eco-driving program.
Costs and Benefits
The costs to reach and maintain the target percentage of the population in Nevada are estimated at
$3.2 million over a period of twenty years (in 2009 dollars). We assume that implementing the strategy
leads to about 1% fuel savings on average, which we believe is a conservative assumption. By 2050, this
strategy would save 0.7% of statewide gasoline use with cumulative fuel savings of 12.8 million barrels.
The fuel savings benefits from this strategy would be $986 million under the reference fuel cost scenario
and $1.40 billion under the high fuel cost scenario. Net benefits would be either $983 million or $1.40
billion, with a benefit-cost ratio between 307 and 437. Cumulative CO2 reductions would be 4.7 MMT at
a cost per ton of $1. The expected loss to state fuel tax revenue would be $46 million between 2012
and 2050.
Table 5.3.2 – Fuel Savings and CO2 Reductions from Eco-Driving Strategy

2015
2020
2025
2030
2035
2040
2045
2050

% Fuel
Savings

1000s of Barrels

0.95%
0.93%
0.88%
0.82%
0.78%
0.77%
0.77%
0.77%

324
335
325
314
324
347
378
416

Gasoline Savings
Reference Fuel
Cost
(Millions of $)
34
33
28
25
23
22
22
22

High Fuel Cost
(Millions of $)

Reduced CO2
Emissions (1000s
of Tons)

46
51
43
37
33
31
29
28

120
124
120
116
120
128
140
154

Recommendation
SWEEP recommends adoption of this policy as a medium or low priority due to the moderate energy,
economic and environmental benefits.
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5.4 – Strategy 11: Reduce Highway Speed Limits
While all vehicles have different speeds at which they obtain optimal fuel efficiency, the average
vehicle’s optimal speed is between 45 and 55 mph. At speeds above 55 mph a vehicle’s fuel efficiency
begins to drop off rapidly. According to the U.S. Department of Energy, every 5 mph over 60 mph
increases the fuel cost by $0.24 per gallon.163 Federal Highway Administration (FHWA) tests of 9 lightduty vehicles in 1997 found that fuel economy declined on average by 3.1% when speed increased from
55 mph to 60 mph and by 8.2% increasing from 65 to 70 mph.164 A Government Accountability Office
report found that reducing one’s speed by 5 mph when driving faster than 45 mph can increase fuel
economy by 5-10% because the drag, or air resistance, that vehicles experience increases exponentially
as they go faster.165 Surveys have shown that, on highways, 50% of vehicles typically exceed the speed
limit.166 The maximum speed limit on Nevada’s open highways is 70 mph and 75 mph on rural
interstates.
In 2001, the metropolitan Dallas area, with the approval of the Texas Transportation Commission,
reduced the speed limit by 5 mph on roadways with speed limits of 65 and 70 mph. This was done as a
part of the region’s State Implementation Plan (SIP) to improve regional air quality.167
Specific Proposal
The state could lower the speed limit on all state highways and interstates to 55 and 65 mph. This was
the speed limit that the federal government set in 1974 in response to the oil crisis in 1973. The 55 mph
speed limit was in place until 1987 when states were given the right to set their own speed limits. In
addition to lowering current speed limits, this policy also proposes more stringently enforcing the
existing highway speed limits. Doing so could both increase highway safety and provide fuel savings.
Given demands on the time of police and highway patrol, additional enforcement would best be
approached through an automated enforcement mechanism such as installing cameras along Nevada’s
highways. However, using automated cameras to issue tickets is currently illegal in Nevada,168 so the
legislature would need to act to make this type of enforcement legal.169 Cameras would be placed in
each direction at six mile intervals along Nevada’s 2,344 centerline miles of highway, resulting in
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U.S. Department of Energy. (2011, January 19). Driving More Efficiently. Retrieved from
http://www.fueleconomy.gov/feg/driveHabits.shtml
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U.S. Department of Energy, Oak Ridge National Laboratory. (2006). Transportation Energy Data Book.
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Government Accountability Office. (2008, November 7). Energy Efficiency: Potential Fuel Savings Generated by a
National Speed Limit Would Be Influenced by Many Other Factors. Retrieved from
http://www.gao.gov/new.items/d09153r.pdf
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Transportation Research Board. (2003). Design Speed, Operating Speed, and Posted Speed Practice. National
Cooperative Highway Research Program Report 5042003
167
North Central Texas Council of Governments. ( 2004). 1-Hour Attainment Demonstration SIP: Speed Limit
Reduction Measure. Retrieved from http://www.nctcog.org/trans/air/sip/previous/esl/index.asp
168
NRS 484A.600. Retrieved from http://www.leg.state.nv.us/NRS/NRS-484A.html#NRS484ASec600
169
In recent years, the legislature has failed to authorize the use of cameras to monitor red light running so this
may be a difficult proposition to pass.
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approximately 750 cameras. A 2005 study by the International Energy Agency estimated the capital cost
of one camera to be $26,000170 and annual maintenance costs per camera are estimated to be $15,000
annually.171
Costs and Benefits
To estimate energy savings from reducing the speed limit, it is assumed that: 1) the average reduction in
speed limit would be 10 mph; and 2) that fuel economy would be 10% higher than it would be at the
previous speed limit. In Nevada, 53% of driving is done on highways, which leads to an estimate of a
4.8% reduction in energy use if all vehicles slowed down to comply with the new speed limit and a
reduction of 3.6% if 75% of drivers comply. The estimated fuel savings are shown in Table 5.4.1.
Lowering the speed limit would have only minimal costs such as replacing signage. The use of speed
detection and management devices, together with an education program, could minimize the cost to
the state for this effort, by limiting the role of public safety personnel in enforcement. It could be paid
for in full or in part from additional revenue from speeding fines. The total costs for cameras and their
maintenance, signage, education and enforcement would be $216 million (in 2009 dollars). By 2050,
this strategy would save 3.6% of the fuel used in the state with cumulative gasoline and diesel savings of
67.8 million barrels. Cumulative fuel cost savings from lowering the speed limit from 2012 through 2050
would be $5.28 billion in the reference fuel cost scenario and $7.41 billion in the high fuel cost scenario.
The total net benefits from the program would be either $5.06 billion or $7.19 billion, with a benefitcost ratio between 24 and 34. Cumulative CO2 reductions would be 25.4 MMT at a cost per ton of $8.
The expected loss to state fuel tax revenue would be $257 million between 2012 and 2050.
While the energy savings and CO2 emissions reductions from this policy are limited, the benefits would
be fully realized as soon as the policy is adopted and enforced.
Recommendation
SWEEP recommends adoption of this policy as a high priority due to the substantial energy, economic
and environmental benefits.
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International Energy Agency. (2005). Saving Oil in a Hurry. Retrieved from
http://www.iea.org/textbase/nppdf/free/2005/SavingOil.pdf
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Police Research Group. (1996). Cost Benefit Analysis of Traffic Light and Speed Cameras. Retrieved from
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Table 5.4.1 – Fuel Savings and CO2 Reductions from Speed Limit Reduction Strategy
% Fuel
Savings
2015
2020
2025
2030
2035
2040
2045
2050

3.63%
3.63%
3.63%
3.63%
3.63%
3.63%
3.63%
3.63%

Gasoline and Diesel Savings
Reference Fuel
High Fuel Cost
1000s of Barrels
Cost
(Millions of $)
(Millions of $)
1,564
148
173
1,634
160
246
1,624
142
216
1,624
128
189
1,702
122
172
1,830
120
162
1,997
120
154
2,190
121
147

Reduced CO2
Emissions
(1000s of Tons)
585
612
609
610
640
688
750
823

Table 5.4.2 – Criteria Pollutant Savings: Tons per Day from Speed Limit Reduction Strategy
Clark County
Washoe County
NOx
% of
VOC
% of
NOx
% of
VOC
Savings
Total
Savings
Total
Savings
Total
Savings
2013
0.63
2.41%
-0.15
-0.41%
0.11
0.68%
-0.03
2016
0.51
2.29%
-0.11
-0.29%
0.09
0.84%
-0.02
2020
0.27
1.56%
-0.01
-0.03%
0.05
0.58%
0.00
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% of
Total
-0.29%
-0.26%
-0.03%

5.5 – Strategy 12: Require Energy-Efficient Replacement Tires for Light-Duty
Vehicles
Poor tire rolling resistance reduces the overall fuel efficiency of light duty vehicles. Some tires perform
significantly better than others in this regard, however. In particular, original equipment (OE) tires
(those sold with a new vehicle) typically have lower rolling resistance than aftermarket replacement
tires, because energy-efficient tires help manufacturers comply with Corporate Average Fuel Economy
(CAFE) standards. In 2003, the California Energy Commission issued a report on tire efficiency that
found significant potential for fuel savings through low rolling resistance tires.172 The National Academy
of Science issued a National Tire Efficiency Study that reached similar conclusions in 2006.173 Goodyear
recently released a new “Assurance FuelMax” tire that can improve fuel efficiency by up to 4%.
Specific Proposal
Starting in 2012, the state could require that replacement tires sold in Nevada have rolling resistance
less than or equal to the average OE tire in the U.S. California instituted a similar law that went into
effect in 2008. It could also require that replacement tires meet a certain standard of rolling resistance
on a scale provided by NHTSA tire labeling program. The NHTSA labeling program does not apply to
snow or deep tread tires so a law based on NHTSA’s labeling would not impact the performance of these
specialty tires.174
Costs and Benefits
Each 10% reduction in tire rolling resistance leads to roughly a 1-2% increase in fuel economy.175 While
data on the efficiency of tires now on the road is limited, analysts estimate that the average OE tire has
a rolling resistance on the order of 20% lower than that of the average replacement tire. Thus, if
aftermarket tires were as efficient as the average tires on new vehicles, vehicle fuel economy would
improve by 2-4%.
The average life of a tire is about 36,000 miles, or about one-quarter of lifetime vehicle miles. This
means that at any given time, about three-fourths of all miles driven are driven on replacement tires. It
is assumed that replacement OE tires raise fuel efficiency by 3% on 75% of vehicles, which will increase
overall vehicle efficiency by 2.25% after about 3 years, when all replacement tires on the road will have
been purchased subject to the new requirements.
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The extra cost of a low rolling resistance tire is small, roughly $1 to $2 per tire.176 If replacement tires
were purchased for one quarter of light duty vehicles registered in Nevada each year beginning in 2012,
the extra cost of low rolling resistance tires through 2050 will be $109 million (in 2009 dollars). This
strategy will reduce gasoline consumption by 1.5% in 2050 with cumulative fuel savings of 20.5 million
barrels. Cumulative fuel cost savings from tires purchased from 2012 through 2050 would be $1.59
billion in the reference fuel cost scenario and $2.26 billion in the high fuel cost scenario. The total net
benefits from the program would be either $1.48 billion or $2.15 billion, with a benefit-cost ratio of
between 14 and 20. The cumulative CO2 reduction would be 7.6 MMT at a cost per ton of $14. The
expected loss to state fuel tax revenue would be $75 million between 2012 and 2050.
Table 5.5.1 – Fuel Savings and CO2 Reductions from High Efficiency Tires Strategy

2015
2020
2025
2030
2035
2040
2045
2050

% Fuel
Savings

1000s of Barrels

1.50%
1.50%
1.50%
1.50%
1.50%
1.50%
1.50%
1.50%

515
532
515
499
513
550
600
660

Gasoline Savings
Reference Fuel
Cost (Millions of
$)
54
52
45
39
37
36
35
35

High Fuel Cost
(Millions of $)

Reduced CO2
Emissions
(1000s of Tons)

73
80
69
58
52
49
46
44

190
197
190
184
190
203
222
244

Recommendation
SWEEP recommends adoption of this policy as a medium or low priority due to the moderate energy,
economic and environmental benefits.
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5.6 – Strategy 13: High Speed Rail
High speed rail generally is a rail system that operates at speeds above 125 miles per hour for existing
tracks and above 155 mph for new tracks, runs on a continuously welded rail track,177 and is usually
powered with electricity.
A regional or national high speed rail network offers a viable alternative for long distance trips currently
taken primarily by vehicles or airplanes. High speed rail is generally considered to be competitive with
airplane travel on routes of 500 miles or less.
High speed rail systems are already prevalent in Europe and Japan, and are being built currently in
China, Kuwait, Qatar and the United Arab Emirates.
The Obama Administration has provided billions of dollars in federal funding to aid in development of
high speed rail corridors across the country. In early 2010, the Administration awarded grants totaling
$8 billion to thirteen different projects. In addition to the initial $8 billion investment, the
Administration plans to provide an additional $5 billion in federal funding over the next several years as
part of the regular budget process.
California is the only southwestern state that received funding in the initial disbursement, but it is hoped
that as progress is made on developing plans for the Southwest, Nevada would be able to receive
federal funding. Currently, only the corridor between Los Angeles and Las Vegas has been named by the
U.S. Department of Transportation (DOT) as a designated high speed rail corridor, making it eligible for
federal funding. Currently there are US DOT-led planning studies on the corridors between Los Angeles
and Las Vegas, Las Vegas and Phoenix, and Phoenix and Los Angeles. Several of the other corridors are
beginning the process of studying the potential corridors and technologies to link cities.
The Western High Speed Rail Alliance (WHSRA) is composed of planning and transit organizations in Las
Vegas, Washoe County, Denver, Phoenix and Salt Lake City. These members are working together to
assessing the potential for developing a high speed rail network throughout several southwestern cities.
Major cities that would be connected as part of a Southwestern high speed rail system would be Las
Vegas, Phoenix, Salt Lake City, Reno, Los Angeles, San Diego and San Francisco.
Specific Proposal
The State of Nevada could continue to work with neighboring states to fund studies on southwestern
corridors so that those corridors can become eligible for federal funding and eventually be constructed.
(For a detailed discussion of the methodology used to determine the impacts of high speed rail in the
Southwest please refer to Appendix 2.)
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Western High Speed Rail Alliance. Fact Sheet. Retrieved from
http://www.whsra.com/sites/all/themes/whsra/downloads/WHSRA_FactSheet.pdf
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Costs and Benefits
To calculate the costs of building a high speed rail system across the Southwest, the total mileage of
track necessary was estimated to be 1,382 miles. Low ($21 million/mile) and high ($64 million/mile)
estimates of the cost per mile to build high speed rail were taken from a Government Accountability
Office report on high speed rail.178
All the costs and benefits for high speed rail have been divided by four (the number of states served by
this southwestern system—Arizona, California, Utah and Nevada) to calculate Nevada’s share of the
costs and benefits. While this is not an exact calculation, it should give an idea of the scale of costs and
benefits for the state.
Using the low cost estimate, Nevada’s share of constructing a regional high speed rail system is
estimated at $4.47 billion (in 2009 dollars) between 2012 and 2050. By 2050, this strategy would reduce
fuel use by 1.9% with cumulative fuel savings of 27.1 million barrels (12.4 million barrels of aviation fuel
and 14.7 million barrels of gasoline). One million MWh of electricity would be required to power the
high speed rail lines. The fuel savings benefits from this strategy would be $1.76 billion under the
reference fuel cost scenario and $2.2 billion under the high fuel cost scenario. Net costs would be either
$2.25 billion or $2.71 billion, with a benefit-cost ratio between 0.39 and 0.49. Cumulative CO2 reduction
would be 7.2 MMT at a cost per ton of $88. The expected loss to state fuel tax revenue would be $42
million between 2020 and 2050.
Additional transportation options, especially between Southern California and Las Vegas, should
increase tourist travel to Las Vegas.
Table 5.6.1 – Fuel Savings and CO2 Reductions from High Speed Rail Strategy

2015
2020
2025
2030
2035
2040
2045
2050

% Fuel
Savings

1000s of Barrels

0.00%
2.22%
2.20%
2.14%
2.05%
1.99%
1.95%
1.91%

0
802
811
819
849
899
962
1,033

Gasoline Savings
Reference Fuel
Cost (Millions of
$)
0
69
63
57
55
53
52
51

178

High Fuel Cost
(Millions of $)

Reduced CO2
Emissions
(1000s of Tons)

0
94
83
73
68
64
62
59

0
227
224
220
224
236
251
269

Government Accountability Office. (2009, March). High Speed Passenger Rail. Retrieved from
http://www.gao.gov/new.items/d09317.pdf
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High Speed Rail Line between Southern California and Las Vegas
Because the high speed rail line connecting Southern California and Las Vegas is in a much more
advanced stage, a separate analysis of its impacts was completed to assess its impacts. The high speed
rail line called the Desert Xpress will run nearly 200 miles between Victorville, California and Las Vegas.
The route is planned to run parallel to Interstate 15 and is expected to make the 200 mile trip in
between one hour and forty-five minutes and two hours by traveling at speeds up to 150 mph.179
Passenger stations are to be built at the end of each line. The actual alignment of the entire line and the
exact locations of the passenger stations have not yet been determined. A determination must still be
made about whether the train will use diesel-electric multiple unit (DMU) or electric multiple unit (EMU)
technology. For the purposes of this analysis, it is assumed that the EMU technology is used.
This high speed rail line is expected to have a greater impact than other possible lines because more
than one-third of Las Vegas’ visitors are estimated to come from Southern California. Southern
California is also the closest of the possible high speed rail lines, reducing the track construction costs.
Currently, the project is waiting for a final Environmental Impact Statement and for a record of decision
from the Federal Railroad Administration.180 Construction may begin on the line in 2011 and is expected
to take approximately four years.
Costs and Benefits
Based on the approximately 43 miles of track in Nevada, the state’s share of the costs of the rail line
would be $500 million (in 2009 dollars).181 While the developers of the line are interested in securing
government backed loans for the project their plans call for the line to be privately funded so Nevada
would not bear any direct cost for the line. Between 2015 and 2050, the line is estimated to save 5.7
million barrels of gasoline and 2.7 million barrels of aviation fuel. To power the rail line would require
an estimated 134,000 MWh of electricity. Gasoline savings would provide a benefit of between $425
million and $607 million. Aviation fuel savings would be $175 million with electricity costs to power the
trains at $10 million. Net benefits from this sub-strategy would be between $88 million and $270
million. Cumulative CO2 emission reductions would be 2.8 MMT at a cost per ton of $176. The
expected loss to state fuel tax revenue would be $18 million between 2015 and 2050.
Recommendation
SWEEP does not recommend adoption of the regional high speed rail policy due to the negative
benefits, although there are moderate energy and environmental benefits. While the high speed rail
179

Federal Railroad Administration. (2009, March). Draft Environmental Impact Statement and 4(f) Evaluation for
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connection between Las Vegas and Southern California performs better economically and results in net
economic benefits, it only has limited energy, economic and environmental benefits and should be
considered a medium to low priority.
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Section 6 – Heavy Duty Vehicle Strategies
Tractor-trailers dominate heavy-duty vehicle fuel use due to their high annual mileage and relatively low
fuel economy. In addition, Nevada experiences a significant amount of through state traffic along its
major interstate corridors, I-80 and I-15.
New electric power technologies are rapidly becoming available for trucks, which should provide
opportunities for significant reductions in fuel use from this sector. Technology options differ
depending on whether vehicles are in long-haul or short-haul service, and whether the daily duty cycle
provides opportunities for periodic recharging of batteries. The policy options available to the State of
Nevada also depend on whether vehicles are based in Nevada and registered with the State, or are
registered in other states and primarily operate in interstate service. Data regarding truck operating
characteristics are limited unfortunately.
Nevada could establish regulatory requirements or economic incentive programs to promote the
purchase and use of more fuel-efficient trucks in the State. While the State of Nevada can take some
important initiatives to reduce emissions from existing diesel trucks, the federal government will play
the central role in setting efficiency standards for new heavy duty vehicles. This is partly due to the
interstate nature of most truck travel, which makes it more difficult for individual states to effectively
regulate the vehicles traveling through their state. In 2010, the federal government announced a
proposed rulemaking to apply the first ever fuel efficiency and greenhouse gas standards to medium
and heavy duty vehicles. The new standards will apply to medium and heavy duty vehicles in model
years 2014 to 2018, but would not apply to trailers. The standards are expected to improve fuel
consumption by 7-20% in truck tractors, by 12-17% in heavy duty pickups and vans, and by 7-10% in
vocational vans.
Two sets of strategies for heavy duty vehicles are analyzed in the Blueprint. The first examines
retrofitting of new and existing heavy duty tractors and trailers with efficiency improvements. The
second considers the hybridization of heavy and medium duty trucks that are used locally rather than
for over-the-road applications and allowing heavier and longer trailers.
The current state of diesel use and regulation and how that is expected to change over the next twenty
years is discussed previously in Section 3.2 – Trends in Heavy Duty Vehicles. Here the Blueprint assesses
some of the upcoming and existing technologies that are currently available or may be available soon to
reduce emissions. When proposed policies require an estimate of the actual number of heavy-duty,
long-distance trucks on the road to estimate savings, national averages have been used in conjunction
with local data available on the number of heavy trucks in Nevada from the Federal Highway
Administration (FHWA) and the Nevada Department of Transportation NDOT.182
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FHWA provides basic information on the number of truck tractors and truck trailers but does not provide
breakdowns of types of medium and heavy duty trucks. Retrieved from
http://www.fhwa.dot.gov/policyinformation/
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Wal-Mart, SmartWay and Improving Heavy Truck Efficiency
Wal-Mart reports that the fuel efficiency of its heavy-duty fleet increased by over 25% between 2005
and 2008. Their next goal is to increase fuel efficiency by 100% from its 2005 baseline by 2015. These
dramatic improvements in fuel efficiency for Wal-Mart’s heavy duty fleet show that significant
improvements in fuel economy are possible if strong action is taken.
Wal-Mart achieved these increases with a variety of strategies focused on improving the efficiency of
existing trucks. They installed aerodynamic fairings on their truck trailers to reduce drag, replaced
regular tires with single wide tires that reduce the weight and rolling resistance, installed Auxiliary
Power Units (APUs) on the rigs to reduce the need for engine idling, and installed tire inflation devices
that automatically keep tires inflated to optimum levels.
These strategies mirror those recommended by EPA’s SmartWay program and have the potential to
increase fuel efficiency by 16-24%.183, 184 In addition to these strategies, Wal-Mart is also using lighter
and more compact packaging to reduce vehicle load weight and the number of trips needed to transport
the same volume of freight. They are also using software designed to identify the most efficient routes
for drivers to follow.
All of the efficiency-enhancing equipment that Wal-Mart has installed on its trucks has relatively short
payback periods between 9 and 28 months. This should make them attractive to fleet operators and
truck drivers who can realize significant savings over the lifetime of trailers and tractors.
Finally, Wal-Mart is testing hybrid-diesel engines, trucks that run on LNG (Liquefied Natural Gas) and
engines that can run on used cooking grease from their stores.185 Their expectation is that new,
advanced technologies will allow them to continue improving fleet efficiency.
Table 6.0.1 – SmartWay Truck Efficiency Improvements
% Fuel
Efficiency Improvement
Savings
Aerodynamic Fairings
5%
Single-Wide Tires
4%
APU
9%
Self-inflating tires
0.6%

Cost

Payback Period

$2,400
$5,600
$8,500
$900

9 months
26 months
19 months
28 months

If Wal-Mart reaches their 100% improvement goal they expect to save $494 million annually and 26
billion pounds of CO2 between 2008 and 2015.
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Potential Reductions from Electrification of Truck Fleet
Diesel-Hybrids
While the technologies to electrify medium and heavy duty trucks are only beginning to emerge there is
potential for these technologies to replace traditional diesel trucks within the next decade. Currently
there are commercially available diesel-hybrid, plug-in diesel electric and full electric trucks. Production
of these technologies is currently small, which reflects both the recent development of these power
systems and the limited demand for these technologies.
Diesel-hybrid vehicles have been developed in mostly the medium duty range for work as utility vehicle,
delivery trucks and refuse pickup. These types of vehicles maximize the benefits of hybrid technology by
operating in stop and go traffic and utilizing electrical equipment that can be powered by batteries
rather than the diesel engine. Estimates are that diesel-hybrid technology has the potential to improve
fuel efficiency anywhere from 30-60%. These types of medium duty vehicles have been developed by
companies such as ArvinMeritor,186 NaviStar,187 EVI,188 Peterbilt,189 ISE,190 Kenworth191 and Eaton.192
Heavy duty diesel-hybrids are being tested and developed currently by Eaton, Peterbilt and ArvinMeritor
for use by Wal-Mart’s fleet. The Eaton/Peterbilt hybrid assist is estimated by the manufacturer to
increase efficiency by up to 7%193 while the ArvinMeritor’s diesel-hybrid engine may increase fuel
efficiency by 25%194 according to the manufacturer.
Plug-in Diesel-Hybrids
Eaton has developed and is testing a plug-in hybrid electric utility truck that is expected to improve fuel
economy up to 60%compared to conventionally fueled utility trucks.195 Dueco has also developed a
series of plug-in diesel-hybrids for heavy duty trucks. Currently they offer several trucks with hydraulic
powered equipment which are powered by the battery without needing to run the diesel engine.196
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All Electric
The Port of Los Angeles, in partnership with the Balqon Corporation, has produced an all-electric heavy
duty truck that is being used for short haul applications between the Port and local freight distribution
centers. On one charge, the truck can travel up to 30 miles when fully loaded, and up to 60 miles when
empty. It requires one hour of charging to restore 60% of its battery capacity and 3-4 hours for a full
recharge. If used in Nevada, this vehicle is expected to reduce CO2 emissions by 22% compared to a
diesel vehicle.197
Because of insufficient data regarding the makeup of Nevada’s medium and heavy duty truck fleets and
their operating characteristics, it is difficult to estimate the number of current trucks that could be
replaced with each of these technology options. Thus, no reliable estimate of the fuel savings of
converting Nevada’s trucks to the above technologies can be made. For certain specific truck and bus
fleets, information is available to allow estimates. For most truck uses, however, national level data is
applied to Nevada to provide a rough estimate of potential savings.
Electric Transit Buses
An electric bus that travels 0.5 miles per kWh and traveled 40,000 annually would use 77,700 kWh of
electricity in a year which would cost approximately $10,000. A diesel bus with a fuel efficiency of 4
mpg traveling the same distance would use 9,900 gallons of diesel which would cost approximately
$27,000 annually. Based on Nevada’s electric grid, the electric bus would emit 37 tons of CO2, which is
the equivalent of 4,050 gallons of diesel use, while the diesel bus would emit 93 tons annually.
Utility Vehicles
In 2002, there were approximately 600 medium duty utility trucks in Nevada that traveled an average of
10,950 miles annually,198 or less than 50 miles per day. With an average fuel efficiency of approximately
8.5 mpg, each consumed approximately 1,288 gallons of fuel. Switching these vehicles over to hybrid or
plug-in hybrid technology would achieve significant fuel savings. The hybrid utility vehicles on the
market are estimated to improve fuel efficiency 50%. This would give the vehicles a fuel efficiency of
12.75 mpg, which would use an average of 859 gallons of diesel per year, with annual savings of 429
gallons per vehicle. If the entire fleet was converted to this technology over time, there would be an
annual fuel savings of approximately 257,000 gallons of diesel fuel. This translates into over six
thousand barrels of diesel savings and 2,400 tons of avoided CO2 emissions annually.
If the greater savings of plug-in hybrid utility vehicles were achieved, each vehicle would use 552 less
gallons of fuel annually, and the entire fleet would save approximately 330,000 gallons (7,800 barrels)
with 3,100 tons avoided of CO2 emissions annually.
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The Port of Los Angeles. Electric Truck Demonstration Project Fact Sheet. Retrieved from
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Other potential applications for medium duty hybrid electric power sources would be waste
management and delivery vehicles.
It is difficult to say how many vehicles could be replaced by the shorter range all electric medium and
heavy duty vehicles as there is not sufficient data on the duty cycles of truck fleets to determine how
many vehicles could be operated exclusively on electric power.
Natural Gas Vehicles
While electricity outperforms natural gas as a fuel for light duty vehicles (see Appendix 3 for a detailed
discussion) natural gas in the form of compressed natural gas (CNG) and liquefied natural gas (LNG) has
the potential to replace diesel fuel for both over-the-road and local heavy duty applications. Generally,
for over-the-road applications, batteries for full electric trucks would be too large and heavy to provide a
fuel economy benefit. CNG is already being used by local and regional medium duty fleets in application
such as delivery trucks, garbage trucks, straight trucks and school and transit buses. Many of these local
and regional fleets have central refueling stations, making it much easier to set up refueling
infrastructure. LNG may be more appropriate for over the road applications because it has a higher
energy density than CNG,199 necessitating fewer fuel stops. However, creating the refueling
infrastructure for LNG would be a greater undertaking than creating the infrastructure for CNG. Natural
gas powered vehicles would reduce CO2 emissions by 15-25% compared to diesel powered vehicles.
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6.1 – Strategy 14: Efficiency Improvement Requirements for Heavy Duty
Trucks
The SmartWay efficiency improvements provide an opportunity to improve fuel efficiency from heavy
duty trucks significantly more than is expected through the replacement of current diesel vehicles with
newer diesel vehicles. Other strategies in addition to the SmartWay program were considered and
included based on having payback periods of less than 5 years.200, 201
Specific Proposal
The state could require all new and existing trailers and tractors that operate in Nevada to install
SmartWay approved efficiency improvements such as efficient and auto-inflating tires for all heavy duty
trucks, and aerodynamic retrofits and APUs for long distance trucks. In addition, other technologies
such as variable valve actuation, advanced exhaust gas circulation and advanced aerodynamic packages
could be required. It is assumed that there would be a five year phase-in period to give truck and fleet
owners sufficient time to retrofit their fleets.
The average heavy duty truck’s annual mileage varies considerably by age, with newer trucks used for
over the road and long haul applications while older trucks are limited to local use. The average new
heavy duty tractors are expected to travel between 100,000 and 120,000 miles annually for the first five
years of their life. After this period, their annual average mileage will decrease approximately 5,000
miles annually and they will shift to more local and regional hauling applications, until at approximately
17 years of age its annual average mileage will remain around 38,000 until retirement of the vehicle
after approximately 25-30 years of use.202 Retrofitting technologies onto existing tractors and trailers is
critical for the heavy duty truck sector because of the longer useful life of the vehicles compared to light
duty vehicles.
Because of the disparity in mileage in heavy duty trucks it is important to not impose one-size-fits-all
solutions onto retrofitting strategies. For example, higher mileage trucks will benefit most from
aerodynamic improvements because many of their miles occur at higher speeds on highways and
interstates.
New tractors and those operating over 50,000 miles annually would be required to increase their
efficiency by an average of 11%. There are a wide range of technologies that manufactures and owners
can install on a new truck to achieve this level of improvement, so no specific technologies will be forced
as long as new trucks meet the new efficiency levels. The following is an illustrative example of how to
achieve this level of savings. If a new tractor and its accompanying trailers (average 2.5) are equipped
with low rolling resistance tires, aluminum wheels, front, side and rear fairings, and an aerodynamic cab,
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its fuel economy could be improved by 12.8% while it operates in over-the-road situations for the first
years of its life. This set of improvements would cost approximately $21,000 with the fuel savings
paying off the costs in less than four years for new trucks and twelve years for older trucks.
Tractors operating less than 50,000 miles annually would be required to improve their existing efficiency
by 4%. One combination of retrofits that would accomplish this would be low rolling resistance tires
paired with automatically inflating tires which would improve fuel economy by 4.4%. This set of
improvements would have an upfront cost of $6,500 with payback in nine years.
Data was not available on the number of new truck tractors sold in Nevada. Based on national sales
data from EIA, there were 87,000 new truck tractors sold nationally in 2008. Nevada makes up just less
than 1% of the national population so it was assumed that 800 of the new tractor sales occurred in
Nevada. In 2008, there were 8,300 tractors registered in Nevada and it is assumed that these would be
evenly split between those traveling more than 50,000 miles annually and those under 50,000 miles
annually.
A statewide requirement would be necessary because despite the short payback period for these
measures there are disincentives for current owners and operators to install them. Trucks are likely to
have several owners over their lifetime, limiting the benefits that any one owner will realize from
adoption of efficiency measures. In addition, tractors and trailers are often owned by different parties,
creating a split incentive that discourages either party from investing in efficiency improvements from
which they will not receive the full benefits.
While the SmartWay and other efficiency improvements have short payback periods, to ease the
upfront financial burden of installing these technologies the State could offer a low-interest loan
program to amortize the costs for truck and fleet owners. A bank, under a loan guarantee from a state
agency, could provide the loans at or below the best market interest rate. Loans would be secured by
liens on title, and the loan repayments could be recovered at the time of annual vehicle registration if
the owner is in default. This program will ensure that even small fleet operators would have access to
inexpensive financing, banks will provide the credit and administer the loans, and the State’s cost would
be limited to collecting payments in cases of default or reimbursing banks for loans gone bad.
The U.S. EPA has demonstrated that a low-interest loan program would allow truckers purchasing
equipment in the SmartWay package to realize fuel cost savings that would exceed their monthly loan
payments.203
An effort could be made to implement parallel policies in neighboring states. As discussed above,
California has already established requirements for efficiency improvements on trucks primarily
operated in the state, and Oregon passed a similar set of measures as part of House Bill 2186 in 2009. If
most western states adopt similar programs, there will be no scofflaw-havens.
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Costs and Benefits
The total costs of upgrading the efficiency of new and existing heavy duty trucks would be $443 million
(in 2009 dollars). By 2050, 3.2% of statewide diesel use would be eliminated due to this strategy with
cumulative diesel savings of 17.3 million barrels. The fuel savings benefits from this strategy would be
$1.34 billion under the reference fuel cost scenario and $1.86 billion under the high fuel cost scenario.
Net benefits would be either $900 million or $1.42 billion. Cumulative CO2 reduction would be 7.3 MMT
at a cost per ton of $61. The expected loss to state fuel tax revenue would be $65 million between 2012
and 2050.
Table 6.1.1 – Fuel Savings and CO2 Reductions from Efficiency Requirements for Heavy Duty Trucks

2015
2020
2025
2030
2035
2040
2045
2050

% Fuel
Savings

1000s of Barrels

3.34%
4.06%
4.33%
4.45%
3.98%
3.81%
3.49%
3.21%

292
387
449
510
503
523
522
522

Diesel Savings
Reference Fuel
Cost
(Millions of $)
30
38
39
40
36
36
33
32

High Fuel Cost
(Millions of $)

Reduced CO2
Emissions
(1000s of Tons)

42
58
60
59
51
46
40
35

124
164
190
216
213
221
221
221

Recommendation
SWEEP recommends adoption of this policy as a high priority due to the substantial energy and
environmental benefits and the moderate economic benefits.
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6.2 – Strategy 15: Low Interest Loan Program for Heavy Duty Diesel-Electric
Hybrids and Longer, Heavier Trailers
Specific Proposal
To accelerate the benefits achievable by conversion of truck fleets to electric vehicle technology, Nevada
could require that after 2020 all heavy duty trucks operating in the state with daily ranges of less than
100 miles achieve a minimum of 25% fuel efficiency improvement. This level is currently achievable
using a diesel-electric hybrid engine, and likely will be achieved by other technologies before 2020.
In addition, Nevada could consider allowing heavier and longer heavy duty trucks to operate in the state
if safety concerns were properly addressed. Allowing trucks to transport more freight per trip has the
potential to reduce the fuel consumption of heavy-duty, long haul trucks between 16% and 20%.204
While there would be no requirement for fleet owners to use larger capacity trailers, it is assumed that
the long haul fleets that would benefit the most from fewer trips would readily adopt the new trailers.
Nevada could support the fleet owners in making this conversion by providing a low interest loan
program for the purchase of heavy and medium-duty diesel hybrids as well as longer trailers. The hybrid
technologies are still in development and due to high initial incremental purchase costs their adoption
could be incentivized to facilitate entry into the marketplace. There was a federal tax credit for these
vehicles that expired at the end of 2009. It also includes vehicles with weights as low as 8,501 pounds.
The low interest loan program could be structured similar to the program discussed above for SmartWay
improvements.
The efficiency requirement would go into effect by 2020, at which point all heavy duty trucks would
comply with the regulation. This would give truck and fleet owners nine years to bring their fleets into
compliance. If necessary, a hardship waiver could be included in the program to allow extended use of
newer non-compliant vehicles who could demonstrate that the costs of compliance would likely cause
bankruptcy. Because some trucks are not expected to be in compliance by 2020, the maximum benefits
of the strategy are only realized in 2025.
Costs and Benefits
Requiring new heavy and medium duty trucks in local service to use hybrid technologies when
appropriate would cost $326 million (in 2009 dollars) with an incremental cost of $45,000 per vehicle.
By 2050, this strategy would reduce diesel consumption by 2.0% with cumulative fuel savings of 8.3
million barrels. The fuel savings benefits from this strategy would be $618 million under the reference
fuel cost scenario and $843 million under the high fuel cost scenario. Net benefits would be either $292
million or $517 million. Cumulative CO2 reduction would be 3.5 MMT at a cost per ton of $92. The
expected loss to state fuel tax revenue would be $26 million between 2012 and 2050.

204

Cooper et al. (2009). Reducing Heavy-Duty Vehicle Fuel Consumption and Greenhouse Gas Emissions. Air and
Waste Management Association.
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Table 6.2.1 – Fuel Savings and CO2 Reductions from Adoption of Diesel-Hybrid Trucks

2015
2020
2025
2030
2035
2040
2045
2050

% Fuel
Savings

1000s of Barrels

0.64%
1.18%
1.71%
2.14%
2.21%
2.16%
2.11%
2.07%

56
112
177
245
279
297
316
336

Diesel Savings
Reference Fuel
Cost
(Millions of $)
6
11
15
19
20
20
20
20

High Fuel Cost
(Millions of $)

Reduced CO2
Emissions
(1000s of Tons)

8
17
24
28
28
26
24
23

24
47
75
104
118
126
134
142

The cost of allowing longer and heavier trailers would be $113 million (in 2009 dollars) with an
incremental cost per longer trailer of $17,500. By 2050, this strategy would reduce diesel consumption
by 5.6% with cumulative fuel savings of 25 million barrels. The fuel savings benefits from this strategy
would be $1.85 billion under the reference fuel cost scenario and $2.54 billion under the high fuel cost
scenario. Net benefits would be either $1.73 billion or $2.43 billion. The cost per ton of CO2 reduction
would be $12. The expected loss to state fuel tax revenue would be $80 million between 2012 and
2050.
Table 6.2.2 – Fuel Savings and CO2 Reductions from Longer, Heavier Trailers

2015
2020
2025
2030
2035
2040
2045
2050

% Fuel
Savings

1000s of Barrels

1.60%
3.61%
5.61%
6.68%
6.68%
6.42%
6.00%
5.57%

140
344
582
764
843
882
896
906

Diesel Savings
Reference Fuel
Cost
(Millions of $)
14
34
51
60
61
60
57
55

High Fuel Cost
(Millions of $)

Reduced CO2
Emissions
(1000s of Tons)

20
52
78
89
85
78
69
61

55
135
228
300
331
346
352
356

Recommendation
SWEEP recommends adoption of this policy as a high priority due to the substantial energy and
environmental benefits and moderate economic benefits.
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Section 7 – Conclusion
This Blueprint has laid out strategies available to the State of Nevada for improving the efficiency of the
transportation system by reducing vehicle travel and shifting travel to more efficient modes and
vehicles.
If implementation begins in 2012, the Blueprint strategies would prevent the state from importing 45.4
million barrels of oil cumulatively by 2020 and 611.6 million barrels of oil by 2050. This reduction in fuel
use would save between $4.4 and $6.6 billion by 2020 and between $38.2 and $57.0 billion by 2050 (in
2009 dollars). For every dollar invested in these strategies, fuel savings are expected to range between
$2.20 and $3.30 dollars, providing an excellent return on investment. For the average household in
Nevada, these savings would translate to annual savings between $600 and $900 in 2020 and between
$1,200 and $1,500 in 2050.
Because Nevada imports almost all of its transportation fuels from out of state, reducing fuel
consumption will keep billions of dollars in the state economy that would otherwise flow to other states
and foreign countries. Retaining these resources in Nevada’s economy would generate approximately
2,200 jobs by 2020 and 7,200 jobs by 2050 in Nevada that would not otherwise be created.
These strategies will also help urban areas reduce air pollution, improve public health and reduce CO2
emissions.
Overall, these strategies will help Nevada become less reliant on fuel imports and build a stronger
economy and environment.
Below the strategies are broken down by SWEEP’s recommendation based on the energy savings,
benefit-cost ratio and environmental benefits generated by implementing each strategy.
Table 7.1.1 – Recommendations for Blueprint Strategies
High Priority
Cash for Clunkers
Lower Speed Limit
Truck Strategies
PAYD Insurance

Medium to Low Priority
Electrification of Light Duty Fleet
Low RR Tires
Eco-Driving
Development Strategies
Parking
Pedestrian
High Speed Rail between Southern
California and Los Angeles
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Not Recommended
Regional High Speed Rail
User Fees
Transit
Bicycle

Appendices
Appendix 1: General Methodologies and Assumptions
Fuel Efficiency
The baseline fuel efficiency against which the strategies are measured is the fuel economy of the light
duty fleet if the fuel economy standards are extended to reach 55 mpg by 2030. This standard was used
to avoid double counting of benefits coming from other strategies that would overlap with increased
fuel efficiency. For example, the benefits from reduced VMT would be reduced if the fuel efficiency of
the fleet was higher so that each VMT would result in fewer emissions.
In May of 2010, the Obama Administration announced plans to set higher fuel economy standards for
passenger cars and light trucks between 2017 and 2025. In a joint Technical Assessment Report (TAR)205
with the California Air Resources Board, EPA and NHTSA evaluated the costs and impacts of increases in
fuel economy ranging from 3-6% annually. The standards analyzed in the Nevada Blueprint are
equivalent to a 3% increase in fuel economy.
The baseline standards are assumed to raise the average fuel efficiency (as measured by the EPA) of new
light duty vehicles to 28.5 mpg by 2020 and 39.5 mpg by 2030. After 2030, fuel efficiency standards are
assumed to continue increasing but a much slower rate. The overall fleet fuel efficiency is expected to
reach 33 mpg in 2030 and 36.9 mpg in 2040. The fuel economy of the fleet lags that of new vehicles due
to the time required to turn over the vehicle stock.
The estimated vehicle cost increases were taken from the Final Rulemaking from the EPA and NHTSA for
Model Years 2012-2016206 and from the Interim Joint Technical Assessment Report from the EPA, NHTSA
and CARB for Model Years 2017-2025.207
To determine the effects of new vehicle efficiency standards on future fleet wide efficiency, Argonne
National Laboratory’s VISION Model was used.208
VMT
Data about the state’s historic VMT was taken from the Nevada Department of Transportation’s Annual
Vehicle Miles of Travel Reports,209 from communications from NDOT staff and the FHWA’s historic

205

Environmental Protection Agency. (2010, September). Interim Joint Assessment Report: Light Duty Vehicle
Greenhouse Gas Emission Standards and Corporate Average Fuel Economy Standards for Model Years 2017-2025.
Retrieved from http://www.epa.gov/otaq/climate/regulations/ldv-ghg-tar.pdf
206
75 Fed. Reg. [25348] Retrieved from http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OAR-20090472-11424
207
Environmental Protection Agency. (2010, September). Interim Joint Technical Report: Light-Duty Vehicle
Greenhouse Gas Emission Standards and Corporate Average Fuel Economy Standards for Model Years 2017-2025.
Retrieved from http://www.epa.gov/oms/climate/regulations/ldv-ghg-tar.pdf
208
The Model is available at http://www.transportation.anl.gov/modeling_simulation/VISION/index.html
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records of state level VMT. The state’s future VMT growth was based on forecasts of average weekday
VMT provided by RTC of Southern Nevada. To convert daily (weekday) VMT (the measure used by
MPOs to report VMT) to annual VMT the following formula was given by RTC of Southern Nevada and
used. The weekday VMT is multiplied by 350 to allow for the lower VMT observed on weekends. The
rates of VMT growth for Clark County were then applied to the entire state because the state’s VMT
growth patterns have closely mirrored those of Clark County over the last thirty years.
Rebound Effect
The rebound (or take back) effect describes the phenomenon that increased fuel economy (or
alternative technologies) will make driving less expensive and thus encourage an increase in VMT that
will partially offset the benefits of the increase in fuel economy. For the Nevada Blueprint, a rebound
effect of 10% has been used;210 meaning that a 10% increase in fuel economy will lead to a 1% increase
in VMT. An additional effect which often works against the rebound effect is the amount that increasing
fuel prices are expected to reduce VMT. This effect is also factored into the VMT projections.
Cost of Driving
The overall cost of driving for light duty vehicles (including fixed and variable costs), $0.60 per mile, was
taken from a U.S. DOT report.211 The cost elasticity of driving used by this report was taken from the
same report and was -0.45, meaning that a 10% increase in the cost of driving will lead to a 4.5%
decrease in VMT.
Fuels
Assumption: gasoline consumption will change as a function of population growth, VMT per capita and
the fuel efficiency of the vehicle fleet. See Fuel Efficiency.
Assumption: diesel consumption will increase at the rate forecast by the EIA for the Mountain region.212
Population
In June of 2010 the RTC of Southern Nevada released population forecasts for Clark County for 2010 to
2050.213 These forecasts were used for Clark County.
209

Nevada Department of Transportation. (2010, November). Annual Vehicle Miles of Travel: 2009 Data. Retrieved
from http://www.nevadadot.com/reports_pubs/miles_of_Travel/
210
NHTSA used a 10% rebound effect in its analysis of costs and benefits for the 2012-2016 CAFE standards. 75
Fed. Reg. [25379]. Retrieved from http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OAR-2009-047211424
211
U.S. Department of Transportation. (2010, April). Transportation’s Role in Reducing U. S. Greenhouse Gas
Emissions. Retrieved from http://ntl.bts.gov/lib/32000/32700/32779/DOT_Climate_Change_Report__April_2010_-_Volume_1_and_2.pdf
212
Energy Information Administration. (2010). Annual Energy Outlook 2010. Supplemental Tables 46 and 47.
Retrieved from http://www.eia.doe.gov/oiaf/archive/aeo10/aeoref_tab.html
213
The Center for Business and Economic Research. (2010, June 7). Population Forecasts: Long-Term Projections for
Clark County, Nevada 2010-2050.
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In October 2010, the state’s Demographer released population projections for the state and its counties
from 2010 to 2030.214 Citing uncertainty about the state’s economic recovery, two scenarios were
given, one based on low job growth and the other on high job growth. Only Clark and Washoe Counties
were analyzed to provide different growth scenarios. The high growth scenario was used because it
best matched up with the population projection released in June of 2010 by the RTC of Southern Nevada
for Clark County. For years beyond 2030, the average rate of population growth between 2010 and
2030 was taken and applied to 2031 through 2050. Based on these assumptions, Nevada’s population is
forecast to grow from 2.7 million in 2009 to 3.9 million in 2030 and to 5.5 million by 2050.
Future Vehicles
In 2008, Nevada had 1.8 million registered light duty vehicles215 and approximately 100,000 new light
duty vehicles were sold. To project future numbers of registered and new vehicles, the historical sale of
new light duty vehicles in Nevada was examined and compared with new light duty sales figures from
the EIA from the Mountain region. In 2009, Nevada made up 12.6% of the Mountain region’s population
so this percentage was used to project forward using the EIA’s estimates of future vehicle sales in the
region.
Future total vehicle registrations for Nevada were obtained in a similar way. Current State registrations
were compared with national registrations to determine Nevada’s share of national vehicle
registrations. The EIA does not provide vehicle registration by region. In 2009, Nevada made up 0.8% of
the nation’s light duty fleet. This percentage was projected forward using future national registration
estimates from the EIA and population projections for the state of NV.
Emissions
3 different fuels: gasoline, diesel and aviation fuel contribute CO2 emissions from the transportation
sector. Gasoline and diesel emissions were estimated as described under Fuels and Fuel Efficiency.
Emissions estimates from the aviation sector from 1990 to 2020 were taken from the state’s
Greenhouse Gas Inventory and projected forward based on EIA’s estimated trends.
Economic Analysis
The costs and fuel savings of the different strategies examined in the report were evaluated assuming an
annual inflation rate of 2.2% and an annual interest rate of 5.4% taken from the EIA’s Annual Energy
Outlook.216 Using these two numbers, a real discount rate of 3.1% was determined using the formula:
Real Discount Rate = 1 + Nominal Interest Rate (5.4%) / (1+ Inflation Rate (2.2%) = 3.13%. This is
214

The Nevada State Demographer’s Office. (2010, October). Nevada County Population Projections 2010 to 2030.
Retrieved from http://nvdemography.org/wp-content/uploads/2010/10/2010-to-2030-Population-ProjectionsReport-REVISED-102610.pdf
215
Nevada Department of Transportation. (2009, January). State of Nevada Transportation Facts and Figures.
Retrieved from http://www.nevadadot.com/reports_pubs/ndot_fact/pdfs/2009factbook.pdf
216
Energy Information Administration. (2010, May 11). Annual Energy Outlook 2010. Market Trends in Economic
Activity. Retrieved from http://www.eia.doe.gov/oiaf/archive/aeo10/economic.html
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appropriate as a social discount rate, not a private discount rate which is considerably higher. All
monetary values are given in 2009 dollars unless otherwise noted.
State Fuel Tax Impacts
To calculate the amount of fuel tax revenue the state would lose from the implementation of each
strategy, the total gallons saved each year was multiplied by the state fuel tax rate: $0.24805 for
gasoline and $0.2775 for diesel. For gasoline, this is the minimum mandatory tax charged by the state
with counties adding additional taxes between $0.04 and $0.09 per gallon.217 The fuel cost benefits
include the tax saved by consumers.
Future Fuel Costs
Energy prices projections for 2012 to 2035 were taken from the EIA’s Annual Energy Outlook 2010 and
prices for 2035 to 2050 were projected using the AEO’s trend lines. A reference and a high oil price
scenario were both analyzed. The reference case scenario is based on the assumption that “current
practices, politics and levels of access will continue in the near to mid-term, whereas long-term
developments will be determined largely by economics.”218 In this scenario, oil prices rise to $133 per
barrel in 2035, with gasoline prices at $3.80 per gallon. The high oil price scenario assumes that major
producing countries “use quotas, fiscal regimes, and varying degrees of nationalization to further
increase revenues from oil production, and the consuming countries turn to domestic production of
high-cost unconventional liquids to satisfy demand.”219 In this scenario oil prices rise to $210 per barrel
by 2035 and gasoline prices reach $5.36 per gallon.
Criteria Pollution Methodology
Clark County
Emission rates for different vehicle types by speed and breakdowns of percentages of VMT by vehicles
types were provided by Zheng Li of the Clark County Department of Air Quality and Environmental
Management for the years 2010 and 2020.220
Based on the RTC’s published average speed by roadway type in Appendix 4 of the Regional
Transportation Plan (RTP), it was determined what the average emission rate was for each roadway type
(ramps, freeways, collectors etc) for 2013 and 2020. This average emission rate was then multiplied by
the percentage of daily VMT for each roadway type to determine what the emission reduction for an
average VMT across the region would be. For example, the NOx emission rate for passenger vehicles on
interstates (average speed of 48 mph) is .347 grams/mile and for light duty trucks it is .583 grams/mile.
Based on passenger vehicles accounting for approximately 67% of light duty vehicle VMT and light duty
217

Nevada Department of Transportation. (2009, January). State of Nevada Transportation Facts and Figures.
Retrieved from http://www.nevadadot.com/reports_pubs/ndot_fact/pdfs/2009factbook.pdf
218
Energy Information Administration. (2010, May 11). Annual Energy Outlook 2010. World Oil Prices and
Production Trends in AEO2010. Retrieved from http://www.eia.doe.gov/oiaf/archive/aeo10/woprices.html
219
Energy Information Administration. (2010, May 11). Annual Energy Outlook 2010. World Oil Prices and
Production Trends in AEO2010. Retrieved from http://www.eia.doe.gov/oiaf/archive/aeo10/woprices.html
220
Email communication from Zheng Li, Clark County Department of Air Quality and Environmental Management.
12/29/2010
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trucks 33% of VMT, the average NOx emission rate for interstates is 0.42 grams per mile. Interstates
make up 23.6% of the region’s Daily VMT in 2013, so multiplying 0.42 and 23.6% gives 0.1 grams of
reduction for that 23.6% of a VMT on the interstate. The reductions for each roadway’s percentage of
the VMT are then summed to give average grams per mile. This was calculated for 2013 and 2020 and
then interpolated between the two years. The forecast emissions for Clark County roadway emissions
for 2013 and 2020 were provided in Appendix 4 of the RTP and the in between emissions were
interpolated from these figures.
SWEEP was also provided with emission rates for the entire vehicle fleet (heavy and light duty) at
different speeds. The percentage of VMT for highways and interstates in Clark and Washoe Counties
was obtained and then the assumption that 45% of VMT on these roadways occurs at off-peak times
when there is free flow traffic. During peak hours, the average traffic speed is actually lower than the
speed limit, so the peak hour VMT would not reduce their speed due to a speed limit reduction.
Washoe County
Washoe County’s District Health Department’s Air Quality Management Division published data on NOx
and VOC emissions roadway emissions for 2010 and 2014.221 To estimate future emissions, the percent
change in emissions for each year from Clark County was applied to Washoe County’s numbers. The
emission rates per mile used for Clark County were applied to Washoe County as well.

Energy Conversions
1 gallon of gasoline contains 19.4 pounds of CO2
1 gallon of diesel contains 22.2 pounds of CO2
42 gallons in a barrel
2204.6 pounds in a metric ton
1 barrel of gasoline contains .4 tons of CO2
1,000 barrels of gasoline contain 400 tons of CO2
1 barrel of diesel contains .46 tons of CO2
1,000 barrels of diesel contain 460 tons of CO2
1 gallon of gasoline contains 124,884 BTUs
1 gallon of diesel contains 138,874 BTUs
1 kWh of electricity contains 3,412 BTUs

221

Washoe County District Health Department, Air Quality Management Division. (2007, April). Maintenance Plan
for the Washoe County 8-Hour Ozone Attainment Area. Retrieved from
http://www.co.washoe.nv.us/repository/files/4/Washoe-County-8-Hour-Ozone-Maintenance-Plan-%28April2007%29.pdf
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Appendix 2: Detailed Methodologies for Strategies
Methodology to Estimate Impacts of Improving Accessibility
This methodology, described in the Moving Cooler study,222 an analysis of transportation strategies
conducted for the Urban Land Institute by Cambridge Systematics, Inc, provides a method for observing
changes in density in metropolitan areas between the 1990 and 2000 censuses. For Clark and Washoe
Counties, first the population density (population per square mile (PPSM)) of each census tract was
determined. Then each census tract’s population was grouped into one of five density ranges: 0-499,
500-1,999, 2,000-3,999, 4,000-9,999 and 10,000+. This gave the percentage of the population living in
each category. Comparing the data from the 1990 and 2000 censuses showed in which density ranges
the greatest population growth occurred.
Nationwide, metro regions experienced the distribution of growth shown in Table A2.3 below.
Table A2.1 –Washoe County Population Density Distribution, 1990 and 2000
1990
2000
PPSM

Population

% of
Population

0-499
500-1,999
2,0003,999
4,0009,999
10,000+

51,798
55,496

20.34%
21.79%

70,307
76,256

20.71%
22.46%

% Change
in
Population
1990-2000
35.73%
37.41%

38,888

15.27%

60,576

17.84%

55.77%

101,872

40.00%

107,820

31.76%

5.84%

6,613

2.60%

24,527

7.22%

270.89%

Population

% of
Population

Washoe County added 84,819 people between 1990 and 2000, with four of the population groupings
each adding approximately 20,000 people. The density range of 4,000-9,999 added the fewest number
of people, just under 6,000. The densest group (10,000+ PPSM) experienced the largest increase in
population. Washoe County grew at a less dense rate than the nation’s metropolitan areas, with only
28% of new growth occurring in the two densest census tracts ranges, compared to 34% nationwide.

222

Cambridge Systematics, Inc. (2009, July). Moving Cooler: An Analysis of Transportation Strategies for Reducing
Greenhouse Gas Emissions. Appendix B. Section II. 2.0 Land Use and Smart Growth Strategies
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Table A2.2 – Clark County Shifts in Population by Density Range
1990
2000
PPSM

Population

% of
Population

0-499
500-1,999
2,0003,999
4,0009,999
10,000+

77,153
108,814

10.41%
14.68%

86,032
98,723

6.25%
7.18%

% Change
in
Population
1990-2000
11.51%
-9.27%

143,523

19.36%

191,705

13.93%

33.57%

361,595

48.77%

763,740

55.51%

111.21%

50,374

6.79%

235,565

17.12%

367.63%

Population

% of
Population

Clark County nearly doubled in population between 1990 and 2000, adding over 630,000 new people
between 1990 and 2000, an increase of 85%. This population expansion was focused in the two highest
density ranges, which combined to accommodate 93% of new growth over the decade, well over the
national average.
Table A2.3 – % of Population Growth by Density Range between 1990 and 2000
PPSM
National Average Washoe County Clark County
0-499
20%
21.82%
1.40%
500-1,999
27%
24.48%
-1.59%
2,000-3,999 20%
25.57%
7.60%
4,000-9,999 21%
7.01%
63.40%
10,000+
13%
21.12%
29.20%

The trends from 1990 to 2000 are then used as a baseline assumption about how dense the growth in
the Counties is expected to be between 2010 and 2050. It is assumed that the distribution of growth in
new population by census range will continue over the next 40 years. To account for redevelopment of
existing housing stock, a redevelopment rate of 1% annually is used with that 1% of the population
distributed among the five density ranges according to 1990-2000 growth rates.
To determine the impact of these changes in density on VMT, forecasts of VMT per capita by census
tract density range developed by the Center for Urban Transportation Research at the University of
South Florida were used.
Table A2.4 – VMT per capita by Density Range
PPSM
2005
0-499
11,422
500-1,999
10,083
2,000-3,999
9,345
4,000-9,999
7,986
10,000+
4,437

2035
13,798
12,196
11,345
9,782
5,651
106

2055
16,191
14,359
13,406
11,651
5,940

VMT per capita data for other years was interpolated using the figures in the chart above. Combining
the VMT per capita by density range with the base population by density range and the forecast amount
of growth in each density range allows for an estimation of total regional VMT.
For example, the baseline forecast for Clark County is that 29.2% of new population growth will be in
areas with densities of greater than 10,000 PPSM. Between 2015 and 2050, Clark County is estimated to
add 1.5 million new people and 29.2% of them would be located in areas with densities greater than
10,000 PPSM. These 438,000 people would then be assumed to drive 5,868 miles annually in 2050, so
their VMT per capita would increase but at a much slower rate than those in less dense areas.
For Washoe County, the baseline scenario would have 28% of new development occurring in the two
highest density ranges. For the Blueprint scenario it is assumed that 64% of new development will take
place in these two highest density ranges, with 33% in the highest range and 31% in the 4,000-9,999
PPSM range. This is the ‘more aggressive’ scenario proposed in Moving Cooler which for
implementation would require adoption of statewide planning guidelines, comprehensive and
consistent plans from local governments, focus on designated growth areas, revisions of zoning, parking
and other municipal codes and coordination at the state, regional and local level.
As the trend in Clark County is already for denser growth than envisioned in Moving Cooler’s most
aggressive ‘maximum effort’ density scenario (92% of growth in the top density ranges compared to
90%), it is assumed that to become denser, Clark County would need to focus more of its development
in the highest density range of greater than 10,000 PPSM. Rather than the baseline of 63% of
development occurring between 4,000 and 9,999, this would drop to 51% with the highest density range
picking up the additional 12% of population growth so that 41% of new development in the County
would be occurring in the highest density range. Because Clark County has achieved its high level of
density without most of the measures names in Moving Cooler it is assumed that adopting the same
“aggressive” scenario as Washoe County would bring about even greater densification.
Methodology for Estimating the Impacts of Pedestrian Improvements
The methodology for measuring the impacts of pedestrian infrastructure improvements comes from the
Moving Cooler study.223
Moving Cooler’s ‘more aggressive’ strategy for pedestrian infrastructure includes the following
measures:
By 2015 all new developments incorporate sidewalks with buffers on both sides of streets;
Intersection of collectors and arterial streets will have marked and signalized pedestrian
crossings
New and reconstructed areas in denser areas incorporate traffic calming measures
Complete streets policies adopted at the state and local level
223

Cambridge Systematics, Inc. (2009, July). Moving Cooler: An Analysis of Transportation Strategies for Reducing
Greenhouse Gas Emissions Appendix B. Section II. 3.1 Combined Pedestrian Strategies

107

By 2020, all streets within half a mile of schools and business districts are audited for pedestrian
access and appropriately fitted with curb ramps, sidewalks, crosswalks and traffic calming
devices.
Acknowledging the difficulty of separating the effects of pedestrian infrastructure enhancements and
other smart growth policies such as improved access and clustering, the methodology attempts to
isolate the impacts of pedestrian improvements while holding land use constant. This strategy focuses
pedestrian improvements in areas that are likely to most benefit from such enhancements, namely
areas around schools and business districts. By making the scope of improvements described above,
Moving Cooler estimates that suburban areas with less than 4,000 people per square mile will reduce
VMT by 1.5% and urban areas with greater population density will decrease VMT by 1% (4,000-9,999
PPSM) and 0.5% (10,000+ PPSM). The VMT reductions only impact the population estimated to be
within a half mile of the pedestrian improvements.
The Nevada Department of Education reports that there are 773 public and private schools in the
state224 and that based on national estimates approximately 5/6 (644) of these schools are located in
metropolitan areas. This number of schools was then distributed across the five density ranges
according to population.
Table A2.5 – Methodology for Pedestrian Strategy
PPSM

Population

Average
Population
Density

0-499
5001,999
2,0003,999
4,0009,999
10,000+

375,629

3

121

Number
of
Business
Districts
0

121

Actual
Maximum
VMT
VMT
Reduction
Reduction
by 2030
1.5%
0.001%

195,436

1,103

63

13

76

1.5%

0.64%

279,980

2,813

90

19

109

1.5%

1.5%

887,120

6,300

286

59

345

1%

1%

260,092

12,235

84

17

101

0.5%

0.5%

Number
of
Schools

Square
Miles
Affected

To determine the number of business districts affected a methodology of assuming that there is one
business district for every 15,000 people would result in 108 business districts across the state. These
districts were likewise distributed among the four highest density ranges according to population.
For each of the schools and business districts, the area within a half mile radius would be improved for
pedestrian accessibility as described above. To determine the number of people that live within range
of these improvements, the average population density (PPSM) was determined for each density range
(total population divided by total square miles) and this was multiplied by the number of improved
224

Nevada Department of Education. (2010). School Funding and Statistics. 2010 Research Bulletin. Retrieved from
http://www.doe.nv.gov/SchoolFunding_Stats.htm#Quick
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areas in each range (or the number of square miles affected). To determine the total VMT reduction,
the maximum VMT reduction for each range was multiplied by the percentage of the population living
within range of the pedestrian improvements.
Because the foundations of this strategy already exist in the major metropolitan areas, implementation
can begin soon and be complete by 2029 with the maximum benefits realized by then.
Methodology for Estimating the Impacts of Improved Cycling Infrastructure
The methodology for estimating the benefits of improved cycling infrastructure was also adapted from
the Moving Cooler Study.225
Moving Cooler’s ‘more aggressive’ strategy for cycling infrastructure consists of a network of 50%
bicycle lanes, 25% bike paths and 25% bike routes spaced at half mile intervals will provide a continuous
network of routes in areas with greater than 2,000 PPSM.
The five density ranges discussed in the density and pedestrian sections were used for this analysis as
well. Improvements in cycling infrastructure have the greatest impacts in areas with higher densities as
bike trips will be more competitive when destinations are closer together. Using data from the 2001
National Household Transportation Survey (NHTS), a baseline of bike trips per capita per week was
estimated for each density range, which was doubled based on expectations of increased fuel prices.
Also based on the NHTS, an average bike trip length of 1.94 miles was estimated. A 2003 study on
bicycle commuting found that “each additional mile of….bicycle lanes per square mile is associated with
a 1% increase in bicycle commuting”.226 The more aggressive implementation strategy would place four
miles of bike lanes, paths and routes in each square mile. This would result in a 449% increase in bicycle
commuting
Table A2.6 – Methodology for Cycling Strategy
Bicycle
% Increase Weeks in a
Trips per
in Bicycle
Year
PPSM
capita per
Trips
week
2,0003,999
4,0009,999
10,000+

.16

449%

52

1.94

.56

Seasonal Annual
Factor
VMT per
capita
reduction
by 2030
.75
30.4

.26

449%

52

1.94

.48

.75

42.3

.38

449%

52

1.94

.4

.75

51.6

225

Average
Bike Trip
Length

Prior Drive
Mode

Cambridge Systematics, Inc. (2009, July). Moving Cooler: An Analysis of Transportation Strategies for Reducing
Greenhouse Gas Emissions. Appendix B. Section II. 3.2 Combined Bicycle Strategies
226
Dill, J. and Carr, T. (2003). Bicycle Commuting and Facilities in Major U.S. Cities: If You Build Them, Commuters
Will Use Them –Another Look. Transportation Research Record No. 1828, National
Academy of Sciences, Washington, D.C.
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The percentage of new bicycle trips that were formerly vehicle trips (prior drive mode) was estimated by
taking data from the NHTS on the personal vehicle mode share for each density range and dividing by
the average vehicle occupancy of 1.6.
Finally, a seasonal adjustment (.75) was multiplied to the final VMT per capita reduction to account for
days during the year when weather conditions would make cycling less competitive with driving.
All of the columns in Table A2.6 were multiplied in each density range to arrive at the annual VMT per
capita reduction per density zone due to the improved biking infrastructure by 2030.
The strategy would begin actual implementation in 2014 to allow for time for comprehensive plans to be
developed.
Methodology for Estimating Impacts of Transit
Data was obtained from the RTC of Southern Nevada on fuel consumption of their bus fleet to
determine the CO2 emission rates per passenger mile on their fixed route bus system.
The average vehicle occupancy for Clark County is 1.39. For home based work trips (commutes) the
average is 1.06 and for all other trips the average is 1.47. Using the national average of 60% of transit
trips are home based work trips with a vehicle occupancy of 1.06, while the remaining 40% of trips are
non-work with a vehicle occupancy of 1.47, a weighted average of 1.22 for the region’s trips that are
displaced by transit was determined.
The policy assumes that the number of transit trips made will increase at an annual rate of 2.4%
compared to the baseline rate of 1.3%. The number of additional transit trips is converted to VMT
reduced by dividing the additional number of trips by the average vehicle occupancy (1.22) which is then
multiplied by the average length of transit trips in Clark County (3.74 miles).
To convert additional transit trips to additional passenger miles traveled (PMT), the additional trips were
multiplied by the average passenger mile (PM) per trip (3.74). This figure was adjusted using the
expected slight national increase in PM per trip on buses between 2006 and 2050 (from 3.7 to 3.8). The
increase in PMT on transit was then multiplied by the pounds of CO2 emissions per PMT (.70 in 2009).
This was also adjusted using national projections (from .71 pounds/ per PMT in 2006 to .44 pounds per
PMT in 2050), but with an improvement of 15% based on additional funding for improved technologies
for transit buses and a 60% improvement based on fixed route bus service converting to electric buses
by 2030.
The same methodology was used to determine the savings for the expansion of Washoe County’s transit
service, although national averages were used when Washoe County specific data was unavailable.
Methodology for Measuring Impacts of Parking Pricing
For Clark County, it was determined from Appendix 4 of the Regional Transportation Plan that in 2013,
14.8% of the County’s trips were for commuting and this percentage increases slightly to 15.2% in 2020
110

and 15.4% in 2030. Because commuting trips are longer than other trips, commuting trips actually
account for 23.4% of the County’s VMT in 2013 and 23.6% and 24.1% in 2020 and 2030 respectively.
Based on a review of the Victoria Transport Policy Institute’s study on the impacts of pricing parking,227 a
conservative estimate that changing from free to charging for parking would lead to a 10% reduction in
driving for commuting trips and an elasticity of -0.2 was used for the impact of increasing the cost of
parking.
Table A2.7 – Methodology for Parking
Clark County % Commuting Commuting Proposed
VMT
VMT
Price
(billions)
(billions)
Change
Increasing
existing
parking
price
15.5
14.79%
2.3
Charging
for
currently
free
parking

Cost
Increase

Elasticity

VMT
Impact

25%

-0.2

5%

Decrease
in VMT
(millions)
57.4

10%

114.9

Free to
Priced

-

It is unknown what percentage of parking in Las Vegas and Reno is currently free. The 2007 study does
not provide a breakdown of free versus pay spaces in downtown but states that free parking is available
throughout the city. For the purposes of this strategy it is assumed that 75% of employee based parking
is currently free and 25% of employees are charged some fee for parking.
Methodology for Estimating Impacts of High Speed Rail
To determine the benefits of building a high speed rail network across the Southwest a methodology
was adapted from a 2006 report on high speed rail by the Center for Clean Air Policy and the Center for
Neighborhood Technology (CCAP/CNT report).228 A list of major cities within 500 miles of Las Vegas (Los
Angeles metropolitan area, Phoenix, Reno, Northern California and Salt Lake City) was put together and
then data was gathered from the 2009 monthly activity reports229 from McCarran airport in Las Vegas.
Data for the entire year was averaged to determine the average daily seats, total annual seats and total
annual passenger miles to each destination.
The total annual seats between Las Vegas and these cities in 2009 was 18.9 million. Based on average
seat occupancy of 70% taken from the high speed rail report, this would result in 13.2 million total
passengers. The CCAP/CNT report estimated that high speed rail could displace an average of 19% of air
227

Victoria Transport Policy Institute. (2010). Transportation Elasticities How Prices and other Factors Affect Travel
Behavior. Retrieved from http://www.vtpi.org/elasticities.pdf
228
Center for Clean Air Policy and Center for Neighborhood Technology. (2006, January). High Speed Rail and
Greenhouse Gas Emissions in the U.S. Retrieved from http://www.cnt.org/repository/HighSpeedRailEmissions.pdf
229
McCarran International Airport. (2010). Flight Activity Summary. Retrieved from
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passengers on routes less than 500 miles, so of 13.2 million airline passengers, 2.5 million could be
diverted to high speed rail. These 2.5 million passengers were then divided by an average number of
seats per flight (81), to determine how many flights would not occur due to the transfer of passengers to
high speed rail. This resulted in 31,000 flight not occurring annually, which with an average trip length
of 303 miles for the routes surveyed, meant that 9.4 million airline miles would be displaced. The report
estimates that the emissions per vehicle mile for airplanes are 48.04 pounds. Therefore the 9.4 million
airline miles saved would save 205,000 tons of CO2 emissions, which represent 5% of emissions from the
aviation sector in Nevada in 2009.
Projecting forward, it is assumed that the total number of seats and passengers for flights less than 500
miles to and from Las Vegas will increase at the same rate as the nation’s domestic passenger miles is
estimated to increase by the EIA.230
To calculate the impact of passengers diverting to high speed rail, the total number of diverted
passengers is multiplied by the average trip length which gives the total high speed rail passenger miles
traveled. This is then multiplied by .21 pounds per mile (the rate used by the report) to calculate the
total CO2 emissions from high speed rail.
To calculate the number of regional vehicle trips diverted by high speed rail, data is taken from the 2001
National Household Travel Survey and from the FHWA Highway Statistics series. In 2001, FHWA
estimates that passenger vehicles traveled 2.5 trillion miles.231 In 2001, the NHTS estimated that 23.7%
of non-local miles traveled were on long distance trips within the region.232 The total miles traveled by
vehicles on long distance trips was 760 billion, so 23.7% of 760 billion miles would mean that 180 billion
miles were traveled on long-distance trips that remained regional. These 180 billion miles makes up 7%
of the total miles traveled in 2001 which is the average applied to Nevada. In 2010, Nevada is estimated
to have 19.9 billion miles of light duty VMT, 7% of which would be 1.4 billion VMT. The CCAP/CNT
report estimates that 47% of auto passengers will be displaced by high speed rail for regional trips,
which would mean that if the average passenger occupancy is 1.6 persons per vehicle, then the total
passenger miles for regional trips would be just over 2 billion miles. Multiplied by the 47% of trips that
are diverted would give a total of just over 1 billion passenger miles of vehicle travel diverted (or 657
million VMT). The vehicle PMT are converted to high speed rail and multiplied by the emission rate per
passenger mile to determine total emissions from high speed rail diverted from vehicle travel. For the
high speed rail line between Southern California and Las Vegas, there was some data available from the
Environmental Impact Statement (EIS) for the project so more specific estimates were made about
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Energy Information Administration. (2010, May 11). Annual Energy Outlook 2010. Reference Case, Table 66.
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Retrieved from http://www.fhwa.dot.gov/ohim/hs01/vm1.htm
232
Bureau of Transportation Statistics. (2001). 2001 National Household Travel Survey. Table A-25. Retrieved
from
http://www.bts.gov/publications/highlights_of_the_2001_national_household_travel_survey/html/table_a25.htm
l

112

diverted automobile traffic.233 The EIS estimated that the high speed rail line would divert 5,200 vehicles
from the I-15 corridor in 2013 and 13,900 vehicles in 2030. Multiplying these diversion numbers by the
number of interstate miles in Nevada along the HSR corridor (43) provides a daily VMT diversion which
was then multiplied by 365 to determine how much annual VMT would be reduced in Nevada.

233

Federal Railroad Administration. (2009, March). Draft Environmental Impact Statement and 4(f) Evaluation for
the Proposed DesertXpress High-Speed Passenger Train.. Appendix E: Traffic Impact Analysis. Retrieved from
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Appendix 3: Comparison of Efficiency of Electricity and Natural Gas for Light
Duty Vehicles
While compressed natural gas vehicles have the potential to reduce CO2 emissions from light duty
vehicles (by 24%), it is much more efficient to use this natural gas to generate electricity to power light
duty electric vehicles. The following assumptions inform this analysis:
A Honda Civic CNG will average 230 miles traveled with 1000 CF of natural gas; 1 CF will power a
CNG vehicle .23 miles.234
A battery electric vehicle (Nissan Leaf) will travel 2.94 miles on 1 kWh.235
Natural Gas Turbines operate at 42% efficiency.236
1000 cf of NG equals 1,030,466.72 BTUs of input, just over 1 MMBTU.
In the Nevada NG Plants, 1 MMBTU of input produces on average .124 MWh of output.237
.124 MWh have an energy potential of 423,105 BTUs.
Transmission and Distribution losses for electricity are 6.5%.238
Based on these assumptions, the potential for using 1,000 CF of natural gas to either directly power a
CNG vehicle or to combust for electricity to then be used by an electric vehicle was analyzed.
The 1000 CF supplied to the CNG vehicle will travel 230 miles.
The 1000 CF of NG supplied to the power station will produce 435,938 BTUs or 127.7 kWh.
127.7 kWh when transmitted over power lines would lose 8.3 kWh (6.5%).
The remaining 119.4 kWh can power an electric vehicle 351 miles.
Using natural gas to power electric powered light duty vehicles results in an increase of 53% in the miles
traveled on a given amount of natural gas, relative to burning the gas directly in the vehicle. In addition
to the more efficient use of natural gas, electric powered vehicles will emit less CO2 per mile than CNG
vehicles. A CNG vehicle will emit 0.58 pounds of CO2 per mile while a battery electric vehicle powered
on electricity from a gas-fired power plant will emit 0.38 pounds of CO2 per mile. The advantage for
electric vehicles will increase as the electric grid is decarbonized.

234

EPA rates the Honda Civic CNG at a combined 28 mpg equivalent. 121.5 cf of natural gas is equal to 1 gallon of
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Appendix 4: List of Planned PEV Releases with Target Dates for US Release
Make/Model EV or PHEV

Battery Size
(kWh)

Audi A1
Sportback
BMW
ActiveE
BYD E6
BYD F3DM
Coda Sedan
Daimler
Smart ED
Fisker Karma
Ford Escape
Ford Focus
Chevy Volt
Hyundai
Blue Will
Hyundai i10
Mitsubishi
iMiEV
Fiat MicroVett e500
Nissan Leaf

PHEV

20

EV

125

100

EV
PHEV
EV
EV

75-200

Up to 200
60
90-120
90+

Tesla Model
S
Tesla
Roadster
Think City
Toyota Prius

EV

Volkswagen
Twin Drive
Volvo V70

PHEV
PHEV
EV
PHEV
PHEV
EV
PHEV

10
16

16

EV
EV

Electric
Range
(miles)

Estimated
Price

2011
Field trial in
2011
2010
2010
2010
2012

50
40
100
40
38

2010
2012
2011

100
50

2012
2010
(limited)
2012

75
24

Target Intro
in US

100

$22,000
$45,000

$87,900

$41,000
2012

$47,500

$32,780

150-300

2010
(limited)
2011

EV

220

2010

$109,000

EV
PHEV

80
10-18

PHEV

30

2010
2010 –mass
production
2012
2013

PHEV

31

2012
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$57,400

$27,550
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