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RECENT DEVELOPMENT 

PULLING THE PLUG ON GREENHOUSE 
EMISSIONS: THE U.S. POWER GRID COULD 

ACCOMMODATE PLUG-IN ELECTRIC 
VEHICLES 

I. ISSUE 

Scientific concerns over global warming, coupled with the 
unstable political nature of the Middle East, have sparked the 
recent attention of lawmakers, the energy industry, 
environmentalists, and even the automobile industry to invest in 
alternative fuel transportation as a method to curb America’s 
addiction to oil and lessen its environmental effects.1  The plug-in 
hybrid vehicle (“PHEV”) is one such investment.  Although not 
commercially available to the public for several years, “Ford and 
GM recently unveiled plug-in hybrid concept cars, joining with 
Nissan, Toyota, Honda and others that have publicly stated 
interest in manufacturing plug-ins.”2  In support of the 
technological advances in automobiles, President Bush, in his 
2007 State of the Union Speech, proposed his Twenty-in-Ten 
initiative, requesting that the United States reduce its gasoline 
usage by 20% in the next ten years.3 

This Recent Development will address the current 
developments in PHEVs and the status of the United States 

                                                           
 1. MICHAEL KINTNER-MEYER ET AL., PAC. NW. NAT’L LAB., IMPACTS ASSESSMENT OF 
PLUG-IN HYBRID VEHICLES ON ELECTRIC UTILITIES AND REGIONAL U.S. POWER GRIDS 
PART I: TECHNICAL ANALYSIS 2 (2006), available at 
http://www.pnl.gov/energy/eed/etd/pdfs/ phev_feasibility_analysis_combined.pdf. 
 2. John Gartner, Plug-In Hybrids: Will the Power Grid be Ready?, MATTER, Feb. 
16,  2007,  http://featured.matternetwork.com/2007/2/plug-hybrids-will-power-grid.cfm. 
 3. George W. Bush, President of the U.S., 2007 State of Union Speech (Jan. 23, 
2007) (transcript available at 
http://www.whitehouse.gov/news/releases/2007/01/20070123-2.html). 
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electricity grid.  Additionally, this article will focus on the 
infrastructural changes that may be necessary for the power grid 
to accommodate electric vehicles and how the PHEV will affect 
the energy and automobile industries. 

II. PLUG-IN ELECTRIC VEHICLES 

A. What Are Plug-In Vehicles & How Do They Work? 

A plug-in resembles the popular hybrid vehicles seen on the 
road today, such as the Toyota Prius,4 in that they are both 
outfitted with an internal combustion engine, batteries, and an 
electric motor.5  Unlike the hybrid, which draws its “[electricity] 
from the engine and captured braking energy,” the PHEV may 
also draw its electricity from the “[U.S.] electrical grid . . . when 
[it is] plugged into a standard [120-volt] electrical socket.”6  The 
batteries can power the PHEVs for distances ranging from 
twenty to sixty miles per charge with zero-emissions, and 
because the PHEVs have internal combustion engines, they may 
run solely on gasoline upon battery expiration.7  Only PHEVs use 
electricity as a driving source, and because they can travel in 
electric mode further than the commercially available hybrid 
vehicles, the PHEV offers greater emissions reductions and 
increased fuel efficiency.8 

B. Comparisons of PHEVs to Combustion Engine Vehicles 

1. Fuel Economy & Performance.  Charging frequency has a 
large effect on the PHEV’s all-electric use and efficiency because 
a full charge extends the fuel economy and emissions benefits of 
the PHEV.9  The Electric Power Research Institute (“EPRI”) 

                                                           
 4. ELEC. POWER RESEARCH INST., PLUG-IN HYBRID ELECTRIC VEHICLE FACT SHEET 
1 (2004), (on file with Author)  [hereinafter PLUG-IN FACT SHEET]. 
 5. Andrew Cobb, Plug-in Hybrid Electric Vehicles, 
http://web.missouri.edu/~suppesg/ Technology.htm (last visited June 4, 2008) (follow 
“Common Questions” hyperlink; then follow “What is a PHEV” hyperlink). 
 6. Plug-In Partners Nat’l Campaign, Plug-In Hybrids, 
http://www.pluginpartners.org/plugInHybrids/ (last visited June 4, 2008); PLUG-IN FACT 
SHEET, supra note 4, at 1. 
 7. PLUG-IN FACT SHEET, supra note 4, at 1;  ELEC. POWER RESEARCH INST., 
TECHNICAL UPDATE—PLUG-IN ELECTRIC VEHICLES: CHANGING THE ENERGY LANDSCAPE 1 
(2005) [hereinafter TECHNICAL UPDATE]. 
 8. TECHNICAL UPDATE, supra note 7, at 1. 
 9. ELEC. POWER RESEARCH INST., COMPARING THE BENEFITS AND IMPACTS OF 
HYBRID ELECTRIC VEHICLE OPTIONS 3-14 (2001) [hereinafter COMPARING THE BENEFITS 
AND IMPACTS OF HYBRID ELECTRIC VEHICLE OPTIONS]. 



DUNCAN FORMATED & CHECKED MK QC 7/25/2008  6:18:24 PM 

160 ENVIRONMENTAL & ENERGY LAW & POLICY J. [3:1 

conducted fuel efficiency simulation tests that showed 
encouraging results when comparing the PHEV with the 
standard commercial combustion engine vehicle (“CV”).  The 
findings showed that “[t]he electric-only fuel efficiencies of the 
[P]HEV[s] . . . exceeded CV efficiency by about 300%, consistent 
with the fact that electric motors are much more efficient than 
gasoline engines.”10 

 

2. Emissions.  Greenhouse gases, including carbon dioxide, 
methane, and nitrous oxide, are a major concern due to their 
association with global climate change.11  The EPRI study 
showed that PHEVs, if charged nightly, reduce well-to-wheel 
carbon dioxide emissions by between 44% and 57%, and if never 
charged, the PHEVs reduced the same emissions by between 31% 
and 34%.12  Similarly, if charged nightly, PHEVs reduced well-to-
wheel smog precursor emissions by between 35% and 52%, and if 
never charged, reduced emissions by between 17% and 18%.13  
Additionally, a 93% reduction would be seen in total volatile 
organic compounds and carbon monoxide emissions by shifting to 
plug-ins.14  “However, particulate emissions would increase by 18 
percent (primarily from coal power plants), and total sulfur oxide 
emissions would more than double.”15 

 Concerns exist over the increased demand for coal power 
plants to produce the electricity for the plug-ins.16  However, it is 
                                                           
 10. Id. at 3-27. 
 11. Id. at 3-36. 
 12. Id. at 3-40 (the EPRI well-to-wheel emissions study focused solely on emissions 
associated with fuel production of electricity and gasoline and vehicle operation, including 
tailpipe and evaporative emissions). 
 13. Id. 
 14. Gartner, supra note 2. 
 15. Id. 
 16. For instance, added reliance upon coal power carries its own environmental 
concerns.  According to the Sierra Club, “more than half of the electricity generated in the 
United States comes from coal.”  Sierra Club, Clean Air – Dirty Coal Power, 
http://www.sierraclub.org/ cleanair/factsheets/power.asp (last visited June 4, 2008).  As a 
result: 

[C]oal-fired power plants [produce] 59% of total U.S. sulfur dioxide pollution and 
18% of total nitrogen oxides every year.  Coal-fired power plants are also the 
largest polluter of toxic mercury pollution, largest contributor of hazardous air 
toxics, and release about 50% of particle pollution.  Additionally, power plants 
release over 40% of total U.S. carbon dioxide emissions, a prime contributor to 
global warming. 

Id.  For an overview of proposed pollution control technologies combating power plant 
emissions, see U.S. Dep’t of Energy, Carbon Capture and Water Management Innovations 
for Existing Power Plants, 
http://www.fossil.energy.gov/programs/powersystems/pollutioncontrols/index.html (last 
visited June 4, 2008). 
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less difficult to control emissions from fixed smokestacks than 
from millions of vehicle tail pipes, and efforts to clean up coal 
plants and other emissions are making progress.17  Emissions 
generated for electric transportation will be reduced over time by 
retiring old power plants and incorporating cleaner technologies 
for electricity production, such as natural gas plants.18 

3. Price 
a. Purchase Price.  The EPRI study compared assembly cost 

of the 2000 Chevrolet Lumina model, as the standard mid-sized 
conventional vehicle, against a standard plug-in hybrid.19  
According to the report, component costs for the base Lumina CV 
model, excluding mark-up costs, resulted in an expense of $3,682, 
while the same component cost for a sixty-mile plug-in vehicle 
resulted in an expense of $10,458, a difference of $6,776.20  This 
results in an approximate retail purchase price of $7,400 to 
$10,000 higher for the plug-in than the base CV.21  The disparity 
can largely be attributed to the electric traction system, which 
includes the battery charging and energy storage systems.22  
Although the higher costs may at first appear to be a deal-
breaker for many consumers and manufacturers, advocates of the 
plug-in hybrid point out that the purchase price pays for itself 

                                                           
 17. KINTNER-MEYER ET AL., supra note 1, at 13 (noting overall reduction of 
greenhouse emissions, with a “zero to slightly negative” emissions result of in regions 
with large coal generation; however, federal emissions regulations (Clean Air Act) cap 
emissions on power plants and with the emergence of PHEVs, emission sources will shift 
from millions of vehicles to several hundred central generation plants, making emission-
reduction technologies more attractive to investors.) 
 18. Plug-In Partners Nat’l Campaign, Environmental Benefits of Flexible Fuel 
Plug-Ins http://www.pluginpartners.org/plugInHybrids/environmentalBenefits.cfm (last 
visited June 4, 2008).  According to the U.S. Department of Energy: 

The extra electricity needed to power PHEVs would come from coal-fired and 
natural gas-fired plants.  Even though these power plants emit greenhouse 
gases, overall levels would be reduced because it is more efficient to move a car 
one mile using electricity than producing gasoline and burning it in the car’s 
engine.  Another long-term benefit is that the steady demand for electricity is 
likely to spur investments in cleaner coal-fired power plants.   

Office of Sci., U.S. Dep’t of Energy, Surplus Electricity Could ‘Fill Up’ Plug-in 
Vehicles, http://www.eurekalert.org/features/doe/2007-06/dnnl-sec_1061507.php (last 
visited June 4, 2008).  In fact, “‘PHEVs would increase residential consumption of 
electricity by about 30–40 percent depending on how many PHEVs we will own.  The 
increased generation could lead to replacing aging coal-fired plants sooner with 
newer, more environmentally friendly versions.’”  Id. (statement of scientist Michael 
Kintner-Meyer). 
 19. COMPARING THE BENEFITS AND IMPACTS OF HYBRID ELECTRIC VEHICLE OPTIONS, 
supra note 9, at 4-2. 
 20. Id. at 4-21. 
 21. Id. at 4-22. 
 22. Id. at 4-20. 
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over the life of the vehicle.23  Additionally, it is important to note 
that various tax incentives exist to offset the initial price burden 
of the hybrid vehicles.24                                                       

 
b. Operating & Fuel Costs.  Many factors are considered in 

the operational cost analysis including lifetime energy cost, 
maintenance cost, gasoline consumption, and estimated trips to 
the gas station.  Lifetime energy costs for the average driving 
schedule using a PHEV result in a savings of $3,850 when 
compared to CV use.25  Similarly, the PHEV has a lifetime 
maintenance saving of $1,050 when used over a CV.26  Gasoline 
consumption can be reduced by over 3,300 gallons by switching to 
a PHEV,27 which equates to a savings of $10,807.50.28  
Consequently, PHEV owners will make fewer trips to the gas 
station.  EPRI found that if a CV owner switched to a PHEV with 
a similarly-sized gas tank, the owner would realize a reduction 
from thirty-seven trips to the station to a mere six visits per 
year.29  The cost of charging the PHEV’s battery each night is 
currently estimated to be less than $1.00 at present rates,30 
compared to the current gasoline rate of $3.275 per gallon.31 

                                                           
 23. Plug-In Partners Nat’l Campaign, Economic Benefits of Flexible Fuel Plug-Ins, 
http://www.pluginpartners.org/plugInHybrids/economicBenefits.cfm (last visited June 4, 
2008) [hereinafter Economic Benefits of Flexible Fuel Plug-Ins]; see A. SIMPSON, NAT’L 
RENEWABLE ENERGY LAB., COST-BENEFIT ANALYSIS OF PLUG-IN HYBRID ELECTRIC 
VEHICLE TECHNOLOGY 11 (2006), available at 
http://www.nrel.gov/vehiclesandfuels/vsa/pdfs/40485.pdf (noting in a long-term scenario 
that PHEVs achieve a lower cost-of-ownership than the CV after five years based upon 
projections of gasoline at $5 per gallon and retail electricity at $0.09 per kWh).  “It is also 
clear that the economics of PHEVs are not promising if gasoline prices remain at current 
levels ($3 per gallon) and battery costs cannot be improved.  However, it does seem that a 
compelling business case for plug-in hybrids can be made under a scenario of both higher 
gasoline prices and projected (lower) battery costs . . . .”  Id. at 11. 
 24. Energy Policy Act of 2005, Pub. L. No. 109-58, § 1341, 119 Stat. 594, 1039 
(2005), available at http://www.epa.gov/OUST/fedlaws/publ_109-058.pdf (federal tax 
credit for clean fuel vehicles). 
 25. COMPARING THE BENEFITS AND IMPACTS OF HYBRID ELECTRIC VEHICLE OPTIONS, 
supra note 9, at 4-23. 
 26. Id. 
 27. Id. at 4-24. 
 28. Gas Prices Rise, CNNMoney.com, Mar. 28, 2008, 
http://money.cnn.com/2008/03/28/news/ economy/gas_prices/ (using the national self-serve 
average of $3.275 per gallon on Mar. 28, 2007). 
 29. COMPARING THE BENEFITS AND IMPACTS OF HYBRID ELECTRIC VEHICLE OPTIONS, 
supra note 9, at 4-25. 
 30. Economic Benefits of Flexible Fuel Plug-Ins, supra note 23; ENERGY INFO. 
ADMIN., ELECTRIC POWER MONTHLY MARCH 2008 110 tbl. 5.6.A (2008),  available at 
http://tonto.eia.doe.gov/ftproot/electricity/epm/02260803.pdf (next report is due mid-Apr. 
2008). 
 31. Gas Prices Rise, supra note 28. 
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III. CURRENT STATE OF THE UNITED STATES POWER GRID 

A. The Current State of the Power Grid 

Power plants generate electricity that is transported across 
the United States through interconnected lines known as the 
“power grid.”32  The three grids covering the forty-eight mainland 
states are known as the Western Interconnection, the Eastern 
Interconnection, and the Electric Reliability Council of Texas 
(“ERCOT”) Interconnection.33 The grids typically operate 
independently but may transmit power from one grid to another 
to provide electricity or backup to another grid when specific 
generators have failed or become damaged or destroyed.34  This 
system has more than 6,000 generation units producing 
electricity from coal, oil, gas, water, wind, or nuclear fission.35  
These transmission lines are monitored by experts, who 
distribute power from areas of low demand to areas of high 
demand.36  The grid is placed at maximum output levels during 
periods of high demand, such as the summer months, where 
there is little energy to spare.  The lack of supportive capacity 
during the high demand periods can cause blackouts, resulting in 
a section of the grid shutting down.37  Therefore, the increased 
demand on the grid through the introduction of the PHEV 
creates concerns as to whether the grid, at its current state, can 
accommodate the increase in demand. 

B. Changes Needed to Accommodate Plug-Ins 

“For the nation as a whole, about 84% of the energy needed 
to operat[e] cars, pickup trucks, and SUVs[,] . . . could be 
supported using generating, transmission, and distribution 
capacity currently available.”38  The U.S. power grid is designed 
to meet the highest expected demand and is mostly 
underutilized.39  Currently, the system operates at full capacity 
                                                           
 32. How the Power Grid System Works, CBS NEWS, Aug. 14, 2003 
http://www.cbsnews.com/stories/2003/08/14/national/main568370.shtml?source=search_st
ory. 
 33. MSN Encarta, The National Power Grid, 
http://encarta.msn.com/media_701509077/ THE_NATIONAL_POWER_GRID.html (last 
visited June 4, 2008). 
 34. How the Power Grid System Works, supra note 32. 
 35. Id. 
 36. Id. 
 37. Id. 
 38. KINTNER-MEYER ET AL., supra note 1, at 11. 
 39. Id. at 2. 
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only a few hundred hours a year.40  With the available 
infrastructure, the grid would have to work at full capacity for 
most of the day to support the PHEVs.41  These results seem 
promising, but technological projections fluctuate regionally.42 

Analysis shows that only 43% of the vehicles could be 
supported when constraining the charging period to twelve 
hours, from 6 p.m. to 6 a.m.43  Furthermore, because different 
regions produce energy by different methods, electrical 
production varies between the regions.44  For example, the mid-
western region of the United States generates a large portion of 
their power through coal power plants.45  A PHEV in this region 
would still require twenty-four hours to fully recharge.46  In 
contrast, the western regions produce a large portion of their 
power by hydro-electric generation, which has a generation 
potential equal to one-quarter of the mid-western region.47  
“Unlike coal or natural gas power plants that can increase their 
output by burning more fossil fuel, hydropower plants produce a 
steadier stream of energy that cannot be increased to meet 
additional demand.”48  Therefore, the western region could only 
support a mere 15% of the PHEVs.49 

Roughly 910 billion kilowatts would be added to U.S. energy 
production annually if 73% of the vehicles were provided with 
electricity from the current infrastructure.50  This would create a 
heavy load on the power grid, and decrease grid reliability due to 
a lowering capacity to reserve energy for times of emergency.51  A 
possible solution to this lack of reliability involves “vehicle-to-
grid” technology.52  Rather than place a burden on the grid, the 
vehicles become a safety buffer with several kilowatt hours of 
storage capacity, charging when the system temporarily 
generates too much power and supplying it back when there are 
peaks in demand which the grid cannot support.53  In this give-
                                                           
 40. Id. 
 41. Id. at 11. 
 42. Id. 
 43. KINTNER-MEYER ET AL., supra note 1, at 11. 
 44. Id. 
 45. Id. 
 46. Id. 
 47. Id. 
 48. Gartner, supra note 2. 
 49. Id. 
 50. KINTNER-MEYER ET AL., supra note 1, at 15. 
 51. Id. 
 52. Kevin Bullis, MIT TECHNOLOGY REVIEW, How Plug-In Hybrids Will Save the 
Grid, Dec. 21, 2006, at 2, http://www.technologyreview.com/Energy/17930/page2. 
 53. Id.  In addition, plug-ins may present a unique source of backup power during 
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and-take system, each vehicle would potentially have “its own 
[Internet Proxy] address so that wherever it is plugged in, the 
cost of the energy it uses to recharge would be billed to the 
owner. . . . [And when the car] return[s] energy to the grid . . . the 
owner [receives] credit [toward future charges].”54 

Another demand management option to limit charging 
during peak periods is to utilize a pricing mechanism to 
discourage customers from charging during peak times and 
encourage charging during off-peak periods.55  Little is yet known 
as to how the grid system will work when constantly loaded at 
high demand, but “it will take many years of plug-in hybrid sales 
before additional power generation capacity will be needed.”56 

IV. IMPACT OF THE PLUG-IN 

A. Car Industry Barriers & Incentives 

Several issues and opportunities are associated with the 
commercialization of the PHEV, including overcoming 
technological barriers to reduce costs of PHEVs and 
opportunities for policy incentives at the federal, state, and local 
levels to increase PHEV demand.  When compared to other 
alternative fuel vehicles, PHEVs have fewer technological 
barriers largely because their required infrastructure already 
exists.57  One such technological issue is the fact that 
rechargeable batteries, over time, lose their ability to recharge to 
full capacity.58  For example, a PHEV with sixty miles all-electric 
range will only be capable of about fifty all-electric miles over the 
degradation process.59  This results in costly battery replacement 
to restore performance of the vehicle.60 

Currently few governmental policies provide incentives to 
commercialize and increase demand for hybrid vehicles.  With 
                                                           
emergencies.  Id.  For instance, after a “blackout from a hurricane, the cars could keep 
essential systems up and running in homes and businesses.  Even in this case, when the 
batteries could be drawn down considerably, the owner could rely on the internal 
combustion engine in a plug-in hybrid for transportation.”  Id. 
 54. Id. 
 55. KINTNER-MEYER ET AL., supra note 1, at 14. 
 56. Gartner, supra note 2. 
 57. COMPARING THE BENEFITS AND IMPACTS OF HYBRID ELECTRIC VEHICLE OPTIONS, 
supra note 9, at 6-14 (noting that PHEVs can rely on 120 volt plugs and rely on the 
existing gasoline infrastructure as a backup fuel source). 
 58. Id. (“the electric range of a PHEV will decrease to 80% of its range at the end of 
the battery’s nominal cycle life.”). 
 59. Id. at 6-15. 
 60. Id. 
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the exception of the California Low-Emissions Vehicle 
Regulations that encourage plug-in investments, other 
alternative fuel vehicle policies are vague as to how they will 
apply to plug-ins.61  Federal law has phased out tax incentive 
programs under the Electric Vehicle Tax Credit62 and the Clean-
Fuel Vehicle Tax Deduction,63 but proposed legislation may 
create commercial incentives for the production and purchasing 
of hybrid vehicles.64  The California Energy Commission has 
proposed the Efficient Vehicle Incentive Program, which will 
provide roughly $5,000 of funding toward the purchase price of 
“any vehicle technology type based on the degree that it reduces 
criteria emissions or increased efficiency.”65  In some localities 
parking benefits are offered to electric hybrid vehicles, offering 
limited free parking and charging opportunities.66 

Although still several years from commercialization, the 
PHEV has a promising future in the automobile market.  
Marketing efforts must be tailored to increase consumer 
knowledge of the plug-in’s improved performance over CVs, along 
with the lifetime costs saved by purchasing a PHEV.67  “With 
many of the advantages, but without the range limitation of 
electric vehicles, [the PHEV] could have broad customer 
appeal.”68 

B. Energy Industry 

The plug-in is of great interest to the energy community.  
Early projections estimate that the PHEV’s annual electric 
consumption, during off-peak evening periods, will be roughly 
2,000 kilowatts per vehicle.69  These significant off-peak sales 
come as a benefit to the utilities, because no additional 
infrastructure investments are necessary to accommodate for the 
                                                           
 61. Id. at 6-2.  For a compilation of various California regulation and test 
procedures, see Air Res. Bd., Cal. Envtl. Prot. Agency, Low-Emission Vehicle Regulations 
and Test Procedures, http://www.arb.ca.gov/msprog/levprog/test_proc.htm (last visited 
June 4, 2008). 
 62. 26 U.S.C. § 30 (2008) (providing tax credit of 10% of an electric vehicle’s 
purchase price, with a $4,000 limit). 
 63. 26 U.S.C § 179A (2008) (providing a tax deduction for the incremental cost of 
certain alternative fuel and flex-fuel vehicles, with a $2,000 limit for motor vehicles). 
 64. COMPARING THE BENEFITS AND IMPACTS OF HYBRID ELECTRIC VEHICLE OPTIONS, 
supra note 9, at 6-3 to 6-5 (Table 6-1 outlines various federal and state incentives for 
alternative fuel vehicles). 
 65. Id. at 6-13. 
 66. Id. 
 67. Id. at 6-16. 
 68. Id. at 1-1. 
 69. TECHNICAL UPDATE, supra note 7, at 1. 
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demand.70  Additionally, the infrastructure already exists in 
every household to accommodate plug-in vehicles: a 120-volt 
outlet.71  With overnight charging, utilities will have a new 
market for their electricity, thus increasing profits of their 
already existing facilities.72 

Likewise, PHEV technology will reduce the U.S. dependency 
on foreign energy markets and will reallocate this dependence 
into U.S. electricity markets.73 Additionally, the increased 
demand will affect “wholesale electricity markets as supplies of 
generation resources remain tight over longer periods.”74  This 
new electric demand might also help utilities “justify the added 
capital costs of building cleaner coal-burning plants, because 
they’ll be able to recover their investment faster by ‘selling more 
electricity with the same set of iron, steel, and concrete.’”75  
Capitalizing on consumer concerns about the impact of human 
activities on the earth’s climate, innovative utilities may see 
increased profits by pursuing technologies that achieve big 
environmental results.76 

V. CONCLUSION 

The security and economy of the United States is threatened 
by oil supply disruptions, shortages, and price instability.  Thus, 
it is crucial that the United States reduce its dependence upon 
foreign oil.77  This can be partially achieved by embracing efforts 
to improve energy efficiency exemplified by the plug-in electric 
vehicle and other alternative fuel sources.78  The plug-in has a 
promising future, especially considering the current condition of 
the United States power grid.  Not only will the PHEV help wean 
America of its oil addiction, it will also reduce climate-changing 
emissions.79  The plug-in provides new markets for automobile 
                                                           
 70. Id. 
 71. Id. 
 72. KINTNER-MEYER ET AL., supra note 1, at 3. 
 73. Id. at 14. 
 74. Id. at 16. 
 75. Bullis, supra note 52, at 1. 
 76. ELEC. POWER RESEARCH INST., PROGRAM ON TECHNOLOGY INNOVATION: 
ELECTRIC POWER RESEARCH INSTITUTE -�ELECTRIC POWER INDUSTRY TECHNOLOGY 
SCENARIOS 4-3 (2005). 
 77. SET AMERICA FREE, A BLUEPRINT FOR U.S. ENERGY SECURITY 5, 
http://www.setamericafree.org/blueprint.pdf (last visited June 4, 2008) (concluding that 
the “return-on-investment—in terms of enhanced energy and national security, economic 
growth, quality of life and environmental protection—should more than pay for the seed 
money required” to reduce America’s dependence on foreign oil.). 
 78. Id. at 2. 
 79. TECHNICAL UPDATE, supra note 7, at 2 (“[A] PHEV reduces smog-forming 
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manufacturers and re-energizes the electric industry by 
promoting cleaner technology, all of which promises potentially 
large business and strategic opportunities. 

Ashlee Duncan 

                                                           
pollutants and greenhouse gases by up to 50 percent over today’s conventional engines 
and reduces petroleum consumption by as much as 75 percent.  PHEVs similarly reduce 
greenhouse gases and petroleum consumption by more 30 percent over today’s commercial 
HEVs.”). 


