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Revolutionizing Transportation and Achieving Energy  Security



Who is the Electrification CoalitionWho is the Electrification Coalition
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The Electrification Coalition (EC) is a nonpartisan, non-for-profit group of 
business leaders committed to promoting policies and actions that facilitate 
the deployment of electric vehicles on a mass scale in order to combat the 
economic, environmental, and national security dangers caused by our 
nation’s dependence on oil. 

The EC serves as a dedicated rallying point for an array of electrification 
allies and works to disseminate informed, detailed policy research and 
analysis.  Its members are leaders of companies representing the entire value 
chain of an electrified transportation system.  





Petroleum fuels account for approximately 40 percent of U.S. primary 
energy demand, more than any other fuel.

› Approximately 70 percent of U.S. oil consumption occurs in the transportation sector, with 

40 percent in light-duty vehicles.

› Transportation is 94 percent reliant on oil-based fuel for energy, with no scaled substitutes.
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U.S. PRIMARY ENERGY DEMAND, 2009 PETROLEUM FUEL DEMAND BY SECTOR, 2009

U.S. Oil DependenceU.S. Oil Dependence



The Cost of GasThe Cost of Gas

� Household spending on gasoline 
increased by $2,008 between 2001 and 
2008.  

� Income tax cuts over the same period 
increased household income by $1,900.  
Thus, rising fuel prices fully offset the 
benefit of tax cuts.

� We saw the same effect in 2011 with the 
payroll tax cut, which increased 
Americans’ income by $110 billion 
while spending on gasoline increased 
by $104 billion.  
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Gasoline use imposes a large burden on households.



The Solution – Electrification of 
Transportation
The Solution – Electrification of 
Transportation

� Electrification of transportation is the best solution for reducing U.S. oil dependence, and 
insulating consumers and businesses from oil price volatility.  

� PEVs enhance our national and economic security, while protecting our environment. 

� They are a transformative technology that offers outstanding performance while relying 
on a diverse portfolio of domestic fuels for power.  

� Electricity can be generated from a diverse portfolio of domestic fuels.

� The power sector has substantial spare capacity. 

� Electricity prices are stable.  

� The network of infrastructure already exists.  



What are Electric VehiclesWhat are Electric Vehicles

Plug-in electric vehicles (PEVs) store electricity from the national 
grid in onboard batteries.  There are two primary types; 

� Plug-in electric vehicles (PHEVs) run on both battery power and gasoline.  
Today, most PHEVs offer all-electric ranges of anywhere between 10 and 50 miles, 
before switching to gasoline.  Total vehicle range is comparable to a traditional 
vehicle (example, GM’s Chevrolet Volt).

� Pure electric vehicles (EVs) rely solely on battery power, typically offering about 
100 miles of all-electric range.  EVs must be plugged in to recharge once the battery 
is depleted (example, Nissan’s LEAF).  

Both vehicle types offer savings on operating costs (fuel and maintenance) in exchange 
for higher purchase costs when compared to traditional vehicles. Balancing these factors 
is a function of several factors including; purchase price, fuel cost, average daily miles 
traveled, ownership period, maintenance cost, and resale value (if applicable).  
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Plug-in electric vehicles (PEVs) store electricity from the national grid in on 
board batteries.



Electrification Overview: Vehicle DemandElectrification Overview: Vehicle Demand

As the market for the current generation of PEVs continues to grow, there 
have been some encouraging signs amid obvious challenges.

U.S. SALES OF PEVs: 2011
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› U.S. PEV sales were 17,813 in 2011.  This total exceeded the number of traditional hybrids 

sold in 2000—HEVs first full sales year.



Electrification Overview: Vehicle SupplyElectrification Overview: Vehicle Supply

Automakers worldwide are developing plug-in hybrid and electric vehicles. 
By 2013, more than 30 models could be available to consumers.

EXPECTED PEV LAUNCHES BY MAJOR  GLOBAL OEMs ANNOUNCED PRODUCTION CAPACITY OF GLOBAL 
OEMs
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Source:  Bloomberg New Energy Finance Source:  Bloomberg New Energy Finance

› Global automakers are rolling out a 

substantial number of PEV option in the 

coming years.

› Production volumes are expected to scale up 

as supply chains become mature and 

consumer demand becomes predictable.



Battery/Vehicle: Total Cost of OwnershipBattery/Vehicle: Total Cost of Ownership

Despite higher upfront costs, lower fuel and maintenance costs can make 
electric drive an economically compelling option for some consumers. 

Source:  EC Roadmap; PRTM Analysis

GAS vs. EV: TOTAL COST OF OWNERSHIP (¢ PER MILE) GAS vs. PHEV: TOTAL COST OF OWNERSHIP (¢ PER 
MILE)

› Over a ten year 120,000 mile vehicle life, 

existing tax incentives should make EVs 

balance positive today compared to ICE.

› On a ‘should cost’ basis, the case is slightly 

stronger for a PHEV right now, but lifecycle 

EV costs will catch up by 2016.
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Slide 10

b1 can we change this to colorado specific? 
ben, 10/11/2012



Tax Incentives and Cost of OperationTax Incentives and Cost of Operation
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Incentives:

EV purchasers are eligible for up to $7,500 in Federal and $6,000 in Colorado tax credits. 

Colorado allows an income tax credit to taxpayers who have purchased an alternative fuel 

vehicle, converted a motor vehicle to use an alternative fuel, or have replaced a vehicle's 

power source with an alternative fuel power source. Quick Sample: 

� Chevy Volt Available Tax Credits: $13,500 
� Nissan Leaf Available Tax Credits: $12,315

Cost of operation:

�EV’s use about the same amount of energy as a window air-conditioning unit or a clothes 

dryer.

�EV’s have less moving parts, no oil changes, and require significantly less maintenance 

saving consumers and businesses both time and money. 

The cost continues to come down but there are incentives to help speed 

adoption.



Passenger and Commercial  Passenger and Commercial  
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More 30 models will be available in early 2013



The Deployment Community Concept The Deployment Community Concept 

�To facilitate nationwide commercialization of plug-in electric 
vehicle (PEV) technology, the engagement and cooperation of a broad 
group of stakeholders is required.  These stakeholders include state 
and city governments, infrastructure providers, utilities, automakers 
and other firms, service providers, and regulators.  If the necessary 
ecosystem is not created, commercialization of this technology will 
proceed far more slowly

�The Electrification Coalition will work with the public and private 
sector leaders of Fort Collins to help identify and implement specific 
deployment opportunities. The Fort Collins Deployment Community 
Initiative will help to coordinate several key steps needed to make 
deployment a reality, including:  
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Consumer Acceptance: The GEV EcosystemConsumer Acceptance: The GEV Ecosystem

An electric drive ecosystem has a myriad of stakeholders that we hope can 
work together to support quick rapid deployment of EV’s 



Fleet Electrification RoadmapFleet Electrification Roadmap

Commercial and government fleets are likely to be near-term adopters of 
grid-enabled vehicles, driving important early volume in the battery industry.

ADVANTAGES OF FLEETS AND FLEET OPERATORS FOR ELECTR IFICATION
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The Electrification Coalition
Revolutionizing Transportation and Achieving Energy  Security

› Online

www.electrificationcoalition.org

› Download Reports

www.electrificationcoalition.org/electrification-roadmap.php

› Contacts:

Colorado 

Ben Prochazka  303.717.3657 

National

1111 19th Street, NW  Suite 406 

Washington, DC 20036

202.461.2360



Charging Infrastructure: Getting Ready for 
Plug -In Vehicles
Charging Infrastructure: Getting Ready for 
Plug -In Vehicles
Where vehicles spend their time
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Charging Infrastructure: TEPCO Fast Charge 
Experiment 
Charging Infrastructure: TEPCO Fast Charge 
Experiment 

Source: TEPCO R&D Center Study 2008

Infrastructure Is Critical for EV Adoption, Even if it  is Not Used 
Extensively 
Infrastructure Is Critical for EV Adoption, Even if it  is Not Used 
Extensively 



Electricity prices exhibit a high degree of stability over time. Economy-wide 
retail electricity prices have actually declined in real terms since 1980.

Features of the Electric Power SectorFeatures of the Electric Power Sector

CHANGE IN RETAIL FUEL PRICES, HISTORICAL
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› Crude oil prices, and 

therefore retail 

petroleum fuel prices, 

have exhibited 

significant volatility for 

the past several years.  

High and volatile prices 

have adversely affected 

shipping companies, 

corporate fleets, and the 

broader economy.

› In contrast, retail 

electricity prices have 

remained stable.



Electrification ChallengesElectrification Challenges

› Batteries and Vehicles

With the advent of lithium-ion battery technology, the largest obstacle to widespread 

consumer adoption of these vehicles will be cost, though  performance and raw material 

supply chains are also important to consider. Need innovative business models, 

manufacturing scale in gen-1/2, and R&D for Gen-3.

› Charging Infrastructure

A profitable business model for public charging points has not been reliably demonstrated, 

and we do not yet know how much public charging will  be needed.

› Electric Power Sector Interface

While “smart” charging will make electric vehicles an asset to the grid, “dumb” charging 

will make them a liability.

› Consumer Acceptance

GEVs represent a significant shift in technology.  In order to change mainstream consumer 

attitudes, GEVs must offer a compelling alternative to conventional IC engines on either 

cost or performance grounds.
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While electrification has promise as an energy strategy, it can only succeed 
if GEVs are attractive to the mass market and can integrate into the grid.



COST AND CONVENIENCE PERFORMANCE AND TECHNOLOGY

› The payback period for EVs and 

PHEVs are probably still too high

› There are approximately 150,000 

gasoline stations nationwide; 

consumers are used to convenience

› Level II charging at home and in public 

will not allow mass adoption; some 

kind of intercity refuel option will be 

needed—Level III or battery swap

› Life of the battery/vehicle and 

warranty may be different than ICE 

› EVs and PHEVs will perform 

differently than ICE vehicles

› GEVs have better torque and 

acceleration, but reduced range and 

longer refueling times

› GEVs are much quieter than ICEs, but 

not all consumer value that

Consumer Acceptance: Key UncertaintiesConsumer Acceptance: Key Uncertainties

While the first generation of grid-enabled vehicles will be able to meet 
average consumer needs on average trips, most of us don’t think that way.
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Battery/Vehicle: Cost Reduction ScenariosBattery/Vehicle: Cost Reduction Scenarios

Capital costs are currently the largest obstacle to electric vehicle adoption.  
However, battery and component costs are falling as gasoline prices rise.

PAYBACK PERIOD FOR A PHEV-40 (INCLUDING ARRA INCENT IVES)
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› As battery costs come 

down, the value 

proposition will get 

stronger.  By mid-

decade, PHEVs and 

EVs could present 

drivers with an 

economically 

compelling option.

› The key variables are 

battery and gasoline 

prices. 

› Consumers typically 

want a 3-year payback 

for investments in 

efficiency.



Battery/Vehicle: Battery CostsBattery/Vehicle: Battery Costs

We are nearing the end of the first phase of battery cost reductions related 
to today’s EVs and PHEVs.  Scale and volume production are key today.

Source:  EC Roadmap; PRTM Analysis

LARGE FORMAT LITHIUM ION BATTERY COST ($/KWH)
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› The cost of the battery contributes as much as one-third of the cost of light-duty 

electric vehicles.  The share is higher in truck applications.



Battery/Vehicle: Payback Period For Volt and 
Leaf
Battery/Vehicle: Payback Period For Volt and 
Leaf
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Chevy Volt Nissan Leaf ICE Car ICE Car ICE Car ICE Car

Vehicle Cost $41,000 $32,500 $30,000 $25,000 $20,000 $17,500 

Fuel Cost (per kWh or gallon) $0.10 $0.10 $3.50 $3.50 $3.50 $3.50 

Miles Per Unit of Fuel 2.7 2.7 35 35 35 35

Fuel Cost Per Mile $0.037 $0.037 $0.117 $0.117 $0.117 $0.117 

Incremental Fuel Cost Per Mile $0.08 $0.08 $0.08 $0.08 

Miles for Volt to Payback (fuel only) 138,140 200,930 263,721 295,116 

Miles for Volt to Payback  w/ $7,500 

Tax Credit (fuel only) 43,953 106,744 169,535 200,930 

Miles for Leaf to Payback (fuel only) 31,395 94,186 156,977 188,372 

Miles for Leaf to Payback w/ $7,500 

Tax Credit (fuel only) 0 0 62,791 94,186 



Electric Power Sector: GenerationElectric Power Sector: Generation

24Source: Pacific Northwest National Laboratory

The electric power sector has substantial spare capacity at night that could 
be used to fuel electric vehicles. By filling valleys, GEVs could lower costs.

LOAD SHAPE FOR ONE DAY DURING PEAK SEASON



Vehicle ConfigurationsVehicle Configurations
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› Electricity is generated from a diverse portfolio of domestic fuels.

› Electricity prices are stable.

› The power sector has substantial spare capacity.

› The network of infrastructure already exists.

Features of the Electric Power SectorFeatures of the Electric Power Sector
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Electrification of transportation is the best solution for sharply reducing 
U.S. oil dependence.

Source: EIA, AEO 2010 

U.S. ELECTRICITY GENERATION BY FUEL, 2010 U.S. ELECTRICITY DEMAND BY SECTOR, 2010 



U.S. Oil Dependence: Economic CostsU.S. Oil Dependence: Economic Costs

The economic costs of U.S. oil dependence reached nearly $500 billion in 
2008.  Since 1970, total economic damage exceeds $5 trillion (real dollars).

› In addition to staggering wealth transfers, high and volatile oil prices generate significant 

uncertainty for households and businesses.  The result is lost economic opportunity.
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Source: DOE, EERE; ORNL

ECONOMIC COSTS OF U.S. OIL DEPENDENCE



VEHICLE EMISSIONS BY TECHNOLOGY AND FUEL › Even when fueled with 

electricity generated by a 

conventional coal plant, 

grid-enabled vehicles are 

cleaner than IC engine 

vehicles.

› In order to meet a 440 

ppm target, the IEA 

reports that more than 60 

percent of new U.S. 

vehicle sales would need 

to be based on some form 

of electrification by 2030.
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Source: Electric Power Research Institute; National Resource Defense Council

Environmental SustainabilityEnvironmental Sustainability

GEVs already offer an emissions improvement over conventional vehicles.  
This benefit will grow as emissions-free power sources are deployed. 



› Several early stage 

grid-enabled vehicle 

models have limited 

production capacity at 

this early stage in the 

market.

› Increased volume 

commitment will 

enable supply chain 

investments that will 

drive increased 

efficiency and reduced 

production costs.

Battery/Vehicle: Production Volume and Battery PriceBattery/Vehicle: Production Volume and Battery Price

Battery prices have fallen by as much as 20 percent from 2008 levels.  
Increased production volumes will achieve greater cost savings.
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ESTIMATED PRODUCTION SCALE EFFECT ON BATTERY COST
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The Near Term Opportunity: Fleet VehiclesThe Near Term Opportunity: Fleet Vehicles

The economics of electric transport will appeal to certain fleets very early.  
There is a huge opportunity for the battery industry to scale up this way. 

VEHICLES IN OPERATION BY TYPE (2009) VEHICLES IN OPERATION BY CLASS (2009)

› There were more than 16 million vehicles in operation in commercial and government fleets 

at year-end 2009.


