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I. Introduction

When we hear the words “energy independence,” we should think “petroleum independence” because petroleum is by far our biggest energy import to the U.S.  U.S. oil production peaked in 1970, and our voracious appetite for oil has not slowed much since then.  In fact, almost 70 percent of our petroleum is now imported, much of it from highly unstable nations that often don’t care for us.   

Fig. 3-1.  Approximate U.S. oil production, 1900-2100.
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More than half of Santa Barbara County’s energy use will come from petroleum by 2020 if we continue business as usual.  Most of that oil will be used in the form of gasoline and diesel fuel by cars and trucks. To meet our goal or severely reducing our fossil fuel use, we will, therefore, have to focus much of our attention on petroleum use reduction.  
Sidebar: Oil imports have increased dramatically in 2006 and over the last three decades more generally as U.S. oil production has declined.
 Layout will create small bar graph with this data: 
	Year
	Imports (barrels)

	1970
	483293

	1971
	613417

	1972
	811135

	1973
	1183996

	1974
	1269155

	1975
	1498181

	1976
	1935012

	1977
	2414327

	1978
	2319826

	1979
	2379541

	1980
	1926162

	1981
	1604703

	1982
	1273214

	1983
	1215225

	1984
	1253949

	1985
	1168297

	1986
	1524978

	1987
	1705922

	1988
	1869005

	1989
	2132761

	1990
	2151387

	1991
	2110532

	1992
	2226341

	1993
	2477230

	1994
	2578072

	1995
	2638810

	1996
	2747839

	1997
	3002299

	1998
	3177584

	1999
	3186663

	2000
	3319816

	2001
	3404894

	2002
	3336175

	2003
	3527696

	2004
	3692063

	2005
	3695971

	2006
	3711014


In Santa Barbara County, we currently use about 184 million gallons of gasoline and about 28 million gallons of diesel.  This is the equivalent of about 8,200 gigawatt hours (GWh) of each year, as shown in Table 3-1 (we convert all energy use to GWh for ease of comparison).
  We project that we can realistically reduce our county’s petroleum demand by half by 2020, using a wide array of alternatives.  In particular, we view alternatives to normal driving such as walking, biking, busing, trains, carpooling and car sharing as promising options.  We also view smaller and more efficient cars as promising.  Hybrid car sales continue at a brisk pace and we expect to see “plug-in hybrids” – like today’s hybrids but with a larger battery that can be charged from the grid – on the road in three to five years.  Ethanol and biodiesel can do much in the next few years because they don’t require much change infrastructure or modifications to vehicles.  We discuss some of the downsides to ethanol and biodiesel below.  Last, hydrogen vehicles have some potential over the coming decades for helping reduce petroleum demand.  
Table 3-1.  Energy use, current and projected, in Santa Barbara County (gigawatt hours).
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II. Technology and Strategy Assessment

There are four primary strategies or technologies for reducing petroleum use for transportation in our county. 
 First, we should focus on alternatives to normal driving such as walking, biking, carpooling, car sharing, trains and buses.  Better community planning will make these options more viable over time.  Next, we should focus on more fuel efficient and smaller cars, hybrid cars, electric cars, and plug-in hybrid cars  when these become available.  At the same time, we can make a serious dent in our petroleum demand by using alternative fuels such as ethanol and biodiesel.  The key advantage for these fuels over other options is that they can be used in today’s vehicles with little to no modifications.  Last, hydrogen-powered cars (either fuel cell or internal combustion engine cars) may present another means for reducing petroleum demand over the coming decades.  
Alternatives to normal driving

The best way to reduce petroleum demand is to not drive.  It’s also the cheapest.  There are a number of ways to avoid normal driving, including walking, biking, busing, trains, carpooling, car sharing (a newer option which allows a person to rent a car by the hour).  
Higher gas prices are prompting many folks to pursue these options already.  For example, ridership on the Clean Air Express, a bus service that takes commuters to and from the City of Santa Barbara, is up 30 percent in 2006.  Even more encouraging, the annual Team Bike Challenge,
 a South Coast competition to encourage biking to work, had twice the participants in 2006 as the year before with over 230 teams and about 1,100 participants.  While still a small portion of the county population, these statistics show what is possible.  
The potential for reducing petroleum consumption through reducing driving is substantial.  We expect people will naturally drive less if gasoline prices continue their upward march.  Regardless of what happens with oil and gasoline proces, CEC will promote car-free transportation options through public education campaigns and other efforts.  
Car sharing is a relatively new option, already available for UC Santa Barbara students.  Car sharing is similar to car renting, but allows a person to rent the car by the hour, not necessarily by the day.  (Learn more about car sharing at www.carsharing.net).  A driver can pick up the car in various locations, where parking spots are reserved, drive the car to his or her destination and then leave the car at another designated parking spot.  The City of Santa Barbara is in discussions with Flex Car,
 one of many car sharing companies in North America.
  

Fuel efficient cars and hybrids

Efficient Small Cars

Many cars available today use petroleum more efficiently than traditional cars.  Hybrid cars have received the most attention, due to their phenomenal combined gas mileage improvements.  But there are many non-hybrid car models available today that are also quite efficient and cost less up front than hybrid cars, though they are smaller vehicles than most hybrid cars. Accordingly, if a driver doesn’t need a mid-size sedan like a Toyota Prius, which is the most fuel efficient sedan and retails for about $25,000, there are small cars that retail for about $15,000. These vehicles are more fuel-efficient than the average car sold today.  For example, the 2007 model Toyota Yaris and the Honda Fit both get about 35 miles per gallon combined highway and city, according to the federal Department of Energy.

Fig. 4-2.  Toyota Yaris achieves about 35 miles per gallon. 
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A number of other models achieve higher than 30 miles per gallon (mpg) combined, including the Ford Focus, Chevrolet Aveo, Hyundai Accent, Nissan Versa and the Mazda 3. 

Hybrid Cars

Hybrid cars can, however, achieve significantly better gas mileage, although they also cost more.  The Prius, a mid-sized sedan, is rated at 55 miles per gallon combined city and highway.  The Honda Civic Hybrid is the other mid-size sedan hybrid available in 2006, with a combined rating of 50 mpg.  “Real world” mileage does vary, with few achieving the rated mileage for these hybrids.  However, the same is true for all vehicles under the EPA ratings formula.  Real world mileage for the Prius is about 50 mpg and for the Civic about 47 mpg, more than twice the Corporate Average Fuel Economy (CAFÉ) for all cars sold.

Any vehicle is a hybrid when it combines two or more sources of power. Today’s hybrids run off a rechargeable battery and gasoline. Depending upon the driving circumstance and the hybrid configuration, the vehicle will be powered by the internal combustion engine, by the electric motor, or both simultaneously. Power generated by the engine and, often, the braking energy are used to charge the battery. Hybrid cars top the list of the least polluting and most fuel efficient vehicles on the road today and are increasingly available in the marketplace. 
Fig. 4-3.  The Toyota Camry hybrid is a relatively new full-size hybrid that is selling well.  

Insert photo. 

A recent study found that every hybrid vehicle model on the market in early 2007 was cost-effective when decreased fuel costs, insurance costs, depreciation and other costs were considered.
 This result is contrary to much of the previous discussion on this issue, but this report is the most comprehensive look at ownership costs to date.  
In contrast to the fairly flat sales of conventional automotive sales, hybrids are experiencing very rapid growth in the U.S. From 2000 through 2006, annual sales of hybrids have grown from 9,000 to over 253,000,
 an annual rate of increase of almost 70%. 

Obviously, if a product continues selling at a 70 percent annual growth rate, it will not take many years for that product to be a very significant market player.  Hybrid sales did slow in 2006 compared to 2005, but even at a 30 percent annual growth rate, hybrid sales will reach ten million annual sales by 2020.  Today, hybrid cars are just one or two percent of all vehicles sold, but that figure will probably increase quickly.  



Plug-in Hybrid Cars

Plug-in hybrids (“plug-ins”) are similar to today’s hybrids, but have a larger battery, for more electricity storage, and a plug for charging from the grid.  

Even though hybrids have been marketed as electric vehicles that never need plugging in, plug-ins are receiving attention because of their ability to extend driving range and thus conserve greater amounts of high-priced fossil fuels. Thus, as part of an overall strategy to reduce petroleum consumption, the plug-in is a natural extension of the regular hybrid vehicle that could be introduced with relative ease. To the extent that plug-ins also use biofuels (in either low- or high-level blends) they would also serve to extend the “reach” of biofuels.
Fig. 4-4.  The Chevrolet Volt is a concept car plug-in hybrid slated for the market in 2010. 
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One of CEC’s primary strategies for changing older cars and trucks away from petroleum is to promote plug-in hybrid vehicles, once they become available at reasonable prices. Widespread use of plug-in hybrids will allow “electrification” of our transportation infrastructure – use of electricity instead of petroleum as a fuel.  This will be a momentous shift from today’s energy practices where oil supplies the large majority of transportation fuel.  This shift will require a massive build out of renewable electricity facilities, which is why we stress development of large wind, solar and biomass projects in our region in other chapters.  
If plug-in hybrids are also flex-fuel vehicles, which is not an expensive addition, we could use biofuels to supply the remaining fuel needed (biofuels are discussed below).  If renewable sources of electricity, such as wind power, biomass, hydroelectric, solar and geothermal, supply the grid, an almost completely clean power system would emerge.  This would be the culmination of our “It’s the electricity, stupid!” vision, which envisions the widespread use of electric-only vehicles and possibly hydrogen fuel cell vehicles, if these vehicles become commercially available.  



Electric Vehicles

Electric-only vehicles (EVs) are making a comeback today.  In the 1990s, a number of electric vehicles were sold in California and a few other states, largely to meet state air pollution requirements. These include the GM EV1, the Toyota RAV4 EV and the Ford Ranger EV.  None of these are sold today.  But many new models are either available today or will soon be available. These include the GEM, golf-cart style street-legal vehicle, the Tesla Roadster,
 a sporty coupe that costs $100,000, and the Zap! Obvio, an adaptation of a Brazilian electric vehicle.  

Fig. 4-5.  Tesla Motors’ $100,000 Roadster. 
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Electric cars have a mixed history in the U.S.  General Motors’ EV1 electric car was leased for a short time in the 1990s, but had a relatively short range (80 miles or less) on one charge.  Owners generally liked the cars very much and many were dismayed when GM did not provide a purchase option at the end of the lease.  U.S. auto manufacturers concluded from the EV1 experience that there was limited demand for electric cars, but the political and economic climate has changed significantly in the last decade, such that electric cars may become more available in the next decade or so.  
The key for electric cars to become economically competitive will be improvements in battery design and lower costs.  The Tesla Roadster claims a 250 mile range on a single charge. Time will tell if electric vehicles will become more affordable and appealing to mainstream consumers.  From the perspective of CO2 emissions, the contribution that EVs can make to Santa Barbara County’s goals will depend in part on the makeup of the electric power system fuel mix.
Alternative fuels such as ethanol and biodiesel

There are many alternatives to petroleum-based fuels, including ethanol, biodiesel, and synthetic diesel made through the Fischer-Tropsch process.  Ethanol and biodiesel are the primary “biofuels” available in 2006.  Figure 2 illustrates where these technologies are in terms of commercial development today.  

Fig. 4-6.  Commercial development stage of key transportation fuel technologies.  
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Ethanol

Ethanol, sold generally as E85, a mix of 85 percent ethanol and 15 percent gasoline, is an alternative to gasoline and can be used in millions of “flex fuel” vehicles on the road today.  Flex fuel vehicles can run on ethanol and/or gasoline.  In California, there are approximately 300,000 flex fuel vehicles, though almost none of these vehicles runs on ethanol because there is only one public ethanol fueling station in California.  CEC recently won a grant to significantly defray the cost of new fuel stations in our region so there should be a few ethanol stations in our region before too long.  

Ethanol is a clean-burning, high-octane alternative to gasoline. Ethanol has 30 percent lower energy content than gasoline. It is mainly used in blends up to ten percent in regular gasoline as an oxygenate additive for environmental compliance purposes. Over 95 percent of the five billion gallons of fuel-grade ethanol sold in the United States in 2006 (nearly 25 percent of which was sold in the State of California alone) was produced from corn, through the biological conversion of the starch to sugar and subsequent fermentation to alcohol. The use of blends up to 10 percent (E10) in gasoline does not require engine modifications. Thirty percent of all gasoline sold in the United States contains ethanol. 

Ethanol in the U.S. is produced overwhelmingly from corn, mostly from the Midwest.  Some have criticized ethanol recently because it relies on a food crop – corn – as a feedstock.  By using corn as a feedstock, the ethanol market may be diminishing the amount of corn available for other purposes and may be providing upward pressure on corn prices.

These criticisms may have merit, but it is our belief that by building an alternative fuel infrastructure in the short-term, even if corn is the primary feedstock, we will achieve two important goals: 1) Increased energy independence and the reduction of greenhouse gas emissions; 2) construction of a biofuel infrastructure that will be 100 percent compatible with more ideal “cellulosic” feedstocks, such as switch grass, poplar trees or straw – being developed today by companies like Canada-based Iogen Corp. and others.   Cellulosic feedstocks for ethanol are promising in terms of allowing non-prime agricultural land to be used for cultivation, while also requiring less water and building soil in the process.  Also, it is likely that less petroleum will be required during cultivation of these fuel crops than is the case with corn.  
The “energy balance” of ethanol and biodiesel is often criticized and there are at least two studies that show a negative energy balance from biofuel production.  In other words, critics claim it takes more energy to produce these biofuels than we receive from the biofuels.  If this is the case, it would not make sense to invest in this technology.  However, these studies express the minority view and the most recent and most comprehensive studies show a positive energy balance.
 As we move toward more ideal feedstocks for biofuels, the energy balance becomes even more positive. CEC agrees with studies finding a positive energy balance, but we still recognize that biofuels will probably be limited to ten to twenty percent of the transportation fuel for our region, particularly if crops are grown locally as we are advocating.  


Biodiesel
Biodiesel is a sustainable alternative to diesel with about the same energy potential as regular diesel, but with much lower emissions and the potential to grow feedstocks for biodiesel in our region.     

Biodiesel is currently a small source of power in Santa Barbara County. An estimated 5,000 gallons were used locally in 2006.  However, the City of Santa Barbara announced in July of 2006 that it would be using a 20 percent biodiesel blend (B20) in all its diesel vehicles, so this number will surely be much higher once the City’s use begins in earnest.

Biodiesel is a high-cetane, sulfur-free alternative to petroleum diesel and heating oil, derived from vegetable oil and animal fats. Its energy content (Btu/gallon) is ten percent lower than petroleum diesel.  However, because biodiesel improves engine efficiency, experience suggests that the fuel economy of biodiesel tends to be only two to three percent lower than petroleum diesel. Biodiesel can be used with little or no modifications in most regular diesel engines.

There are, as of early 2007, three biodiesel fueling stations and a number of small hobbyist producers in Santa Barbara County who generally use restaurant grease as the source for their biodiesel. The only station open to the general public is the USA Petroleum station at the corner of Carrillo and San Andres Street in Santa Barbara.  
Hydrogen-powered cars

Hydrogen Fuel Cell Cars

Hydrogen cars have also received much attention in recent years and this technology enjoys bi-partisan support, particularly from President Bush.  There are two types of hydrogen vehicle technologies: fuel cells and internal combustion engines that run on hydrogen and/or gasoline.  

Fuel cells convert hydrogen and oxygen into water, creating electricity in the process. While portable devices, such as MP3 players and cameras, will be increasingly powered by fuel cells, vehicle fuel cells remain very uneconomical compared to the internal combustion engine and the technology still faces a range of technical challenges. A further challenge is the production, storage and delivery of the hydrogen fuel needed to power fuel cells. 
A key issue from an environmental perspective is “green hydrogen” versus “brown hydrogen.” Green hydrogen is produced using renewable energy whereas brown hydrogen is produced using fossil fuel or nuclear energy.  Green hydrogen can be produced by electrolysis of distilled water powered by renewable electricity or via thermo-chemical conversion of biomass.

GM announced in September of 2006 that it will place 100 hydrogen fuel cell SUVs on the road, at a cost of $1 million each.  At such costs, we’re still a long way from widespread availability for these vehicles, but some companies, Toyota and GM, in particular, predict commercial availability in 2010 and 2012, respectively.  Many industry watchers are skeptical, however.  

Fig. 4-7.  Honda’s FCX fuel cell concept car.  

[image: image7.jpg]



A problem with hydrogen fuel cell vehicles arises when we consider that if renewable electricity is used to create hydrogen fuel through water electrolysis – the ideal way to create hydrogen fuel from an environmental perspective – it would be more efficient to simply use the electricity to directly fuel an electric vehicle or a plug-in hybrid.  This is the case because energy is lost in creating hydrogen and then converting that to electricity.  It is more efficient to simply use the electricity directly.  However, it is likely that most hydrogen for fuel cell vehicles, if these become a reality, will come from natural gas for the foreseeable future, making this argument less of a concern.  



Hydrogen Internal Combustion Engine Cars

BMW announced in September of 2006, their plan to place 100 hydrogen internal combustion engines on the road in 2007.  These cars will run on either liquefied hydrogen – at minus 425 degrees Fahrenheit – or on gasoline.  The advantage of a hydrogen internal combustion engine car is its dual fuel potential.  Also, this technology is considered more likely than hydrogen fuel cell cars to be affordable to regular consumers in the next decade or so.  

A major benefit of a “hydrogen economy,” with hydrogen cars as the centerpiece (ICEs or fuel cell cars), is that intermittent renewable sources of energy, such as wind and solar power, could be used relatively cost-effectively to produce hydrogen.  This would allow those intermittent sources to be integrated into the energy grid and would provide a source of “green” hydrogen, as opposed to “brown” hydrogen from polluting sources such as coal, nuclear power or natural gas.  In this scenario, hydrogen acts as a storage medium for intermittent sources of power, making those sources still useful even when the wind isn’t blowing or the sun isn’t shining.  

There are many pros and cons of the various technology pathways.  Time will tell which technologies will be developed most quickly and which ones will be the most cost-effective and widely available.  It will be critical, however, given the urgency of the issues we face (climate change and resource depletion, in particular), to accurately assess the potential of each technology when deciding where limited R&D funds should be directed, or where limited incentive funds should be expended.  Policy makers on the national, state and local levels will have to do the same.  
III. Barriers to New Technologies

Education

Many county residents are simply not aware of the viable alternative transportation options available to them.  There are excellent bus services throughout the county – the Metropolitan Transit District in the South Coast and the Santa Maria Area Transit in the North County – that are often under-utilized.  Commuter buses from Lompoc and Buellton are also available for commuters to the South Coast or Santa Maria.  Similarly, there are many other options available that allow residents to leave their cars at home and community efforts to educate residents about these options may help reduce petroleum use significantly.  

With some technologies, particularly hybrid cars and smaller more-efficient cars, education poses a barrier to more widespread adoption.  Even though the City of Santa Barbara’s residents can boast about their high hybrid ownership, this level could be even higher throughout the county if consumers knew more about the financial benefits of hybrid vehicles.  The Intellichoice study discussed above found that all hybrid vehicles are cost-effective when all the financial benefits are considered over a five-year ownership period.  If more consumers knew these facts, hybrid sales would be even higher.  Also, a common conception regarding hybrid vehicles is that they are small and have little power.  Some hybrid models are relatively small – in particular, the Honda Insight, which is no longer sold – but most are mid-size vehicles, such as the Toyota Prius (a very roomy hatchback), the Ford Escape (a small SUV), the Toyota Highlander (a small SUV), the Lexus 400h (a mid-size SUV), etc.  Similarly, safety concerns remain for many consumers contemplating hybrids.  However, the Insurance Institute for Highway Safety awarded all of the models just listed a “good” rating on each of their tests – the highest they award – except for the Ford Escape, which received “acceptable” ratings for some categories for the 2007 model year.  Visit the Institute’s website to check ratings for other vehicles.

As plug-in hybrids, electric-only vehicles, and other alternative fuel vehicles become more widely available, there will likely be a lag time between the time the products are offered and the time consumers become widely aware of the new options.  Vigorous efforts in our communities to spread the word can help reduce this lag time.  


Cost

Cost is, of course, a major concern when consumers are contemplating a new vehicle purchase of any kind.  With newer technologies like hybrid cars and flex fuel vehicles there is an additional up front cost.  However, as mentioned previously, these additional up front costs are more than offset by savings during the first five years of ownership from reduced fuel costs, insurance and depreciation.  As plug-in hybrids, electric-only vehicles and hydrogen fuel cell vehicles become available, there is sure to be an increased cost.  Our hope is, however, that the increased cost will also be more than offset by decreased operating costs for the consumer.  
One way companies are addressing the cost barrier is by offering a rebate employees who purchase hybrid cars.  Allen Associates, a local building contractor, offers _ to employees to purchase a new hybrid vehicle.  Google, Inc., also offers a rebate of $5,000 to employees buying a hybrid with a combined mpg of 45 or better.  And Bank of America offers their employees $3,000 as a rebate.  Other companies in our county could follow suit.  


Community Planning

Community planning is a significant barrier to broader adoption of measures that would reduce petroleum demand.  Because so many of our communities are allowed to spread out as they grow – rather than build upward – many residents find it impractical to travel in anything but their personal vehicle.  As local governments implement “smart growth” measures to promote more mixed use development (where people live and work in the same area), we will gradually see a reduction in the amount of petroleum each resident uses.  This is, however, a longer term vision and probably will have limited effect over the next ten years on a county-wide basis.  

Dave will add more….
IV. The Action Plan

It should be clear from the above discussion that, while many factors influencing our petroleum use are outside of our local control, there are many action items we can adopt locally to make a real difference.  

What can individuals do?

1. Try alternatives to driving such as walking, biking, carpooling, busing and trains

The best way to reduce petroleum consumption is to not use it.  The cheapest ways to reduce consumption is to walk, bike, carpool, car share, or take a bus or train.  These alternatives are readily available in our county (with the exception of car sharing) and have already seen a significant increase in use, particularly in light of historically high gas prices.  As our communities focus more on urban villages and smart growth, walking, biking and busing will become viable options for larger numbers of people.  Communities that are designed for “mixed use,” with more housing than normal in commercial areas make alternatives to driving more attractive.  Individuals can do their part to reduce petroleum use by looking to these alternatives.  
2. Buy the most energy efficient vehicle that meets your needs
If you need a car and are in the market for a new car, consider purchasing one of the smaller, more efficient cars discussed above.  When we realize that a large portion of the fuel we use is for moving the car itself around – instead of just moving the people and cargo in the car – it makes sense to use smaller cars for most of our transportation needs.  Visit the Environmental Protection Agency’s website at www.fueleconomy.gov to learn more about fuel efficient cars.  
3. Buy a biodiesel vehicle or a flex fuel vehicle
Similarly, consider whether a biodiesel or flex fuel vehicle will meet your needs.  Any diesel vehicle can run on biodiesel up to 20 percent without any concerns about the vehicle warranty.  As manufacturers learn more about the benefits of biodiesel, we anticipate most vehicle owners will be able to use blends up to B100 without affecting their warranty.  However, if you have a car that is still under warranty you should ask your manufacturer what the effect of biodiesel use will be on your warranty before you use biodiesel.  Learn more about biodiesel at the National Biodiesel Board’s website at www.biodiesel.org and learn more about diesel vehicles at www.fueleconomy.gov.  
Flex fuel vehicles are becoming more widely available.  GM is still the primary flex fuel vehicle manufacturer in the U.S., but Ford, Nissan, and Daimler Chrysler now also offer flex fuel vehicles.  Visit www.fueleconomy.gov about models offered and how they stack up against other types of vehicles or against each other. 

As ethanol from cellulosic feedstocks such as switch grass, straw and poplar trees becomes commercially available, flex fuel vehicle owners will have an increasingly positive effect on climate change and air pollution by substituting cellulosic ethanol for petroleum use.  CEC is working with local station owners to install a number of pumps from Oxnard to San Luis Obispo and we expect these pumps to be operating in late 2007 or early 2008.  If prices are favorable for ethanol (they’re currently significantly higher than for gasoline), we expect flex fuel vehicle use of ethanol to increase.  We also expect sales of flex fuel vehicles to increase at a more rapid pace.  As discussed above, we are not enamored of corn-based ethanol but see it as a stepping stone to more environmentally friendly cellulosic ethanol.  
4. Buy a hybrid vehicle
Hybrid vehicles cost more up front, but save more money in the long run.  As discussed above, a 2007 Intellichoice analysis found every hybrid model on the market saved consumers money when fuel savings, insurance savings, lower depreciation, and other factors were considered.  Accordingly, if you can afford the additional up front cost, a hybrid car purchase makes a lot of sense – both environmentally and economically.  In particular, the Toyota Prius and Honda Civic Hybrid stood out as money savers and fuel savers.  Learn more about hybrid cars at www.hybridcars.com.  
5. Buy an electric vehicle or plug-in hybrid vehicle when they become affordable

Electric vehicles are experiencing a renaissance, with the Tesla Roadster leading the way.  While the Tesla vehicle is still far out of reach of average consumers, at $89,000 each, we expect electric vehicle offerings to multiply in the next few years and be offered at prices within reach of most consumers.  
Similarly, with GM projecting its plug-in hybrid to be available to consumers in 2010, we are optimistic that plug-ins will be widely available to consumers within the next five years at affordable prices.  However, history teaches us to be cautious in being too optimistic in this area.  Learn more about electric vehicles and plug-ins at www.pluginamerica.com. 

What can businesses do?
Businesses and local governments can do their part by encouraging employees to use the alternatives discussed above.  Additionally, businesses can: 

1. Encourage employees to carpool, work flex time schedules or telecommute

Employers can save money, increase worker productivity and morale, while also helping save fuel by allowing employees to telecommute (work from home) or work flex time schedules.  Flex time schedules generally allow employees to work, for example, four ten hour shifts each week, or work eighty hours in nine days, as a way of providing workers additional days off and achieving other goals such as, for example, reducing traffic congestion if roads are busy. Employers can also offer incentives for such programs, resulting in fuel savings for miles not driven. 

Similarly, employers can encourage carpooling as a way of saving fuel.   
2. Join car share programs

Car sharing, as discussed, is a fast-growing option that allows consumers to rent cars by the hour while having guaranteed parking spaces in places where they are needed.  UC Santa Barbara is currently testing its car sharing program and discussions have begun between the City of Santa Barbara and Flex Car, Inc., about a possible car share program.  Large employers should see if a car sharing program would work for their company, while keeping an eye on developments in the community at large.  Currently, car sharing programs in the U.S. have been developed in larger metropolitan areas, but we hope to see one or more car sharing programs begin in our county over the next couple of years.  Learn more about car sharing at www.carsharing.net or www.flexcar.com. 
3. Buy biodiesel for diesel vehicles

Diesel vehicles can generally be run on blends of up to 20 percent biodiesel without impacting warranties (though check with your manufacturer beforehand to ensure this is the case).  Diesel vehicles inherently achieve better mileage per gallon than gasoline vehicles, and this holds true for biodiesel vehicles.  Now that “ultra low sulfur diesel” is the only type of petroleum diesel available in the U.S., California and other states that have strict air pollution controls will be allowing many additional diesel vehicle models to be sold in-state.  Accordingly, there are many new options for diesel vehicles that can also run on blends of biodiesel.  Additionally, California air regulators have historically been concerned about biodiesel due to increase NOx emissions.  Numerous studies completed in 2006 have found, however, that NOx emissions from B20 blends of biodiesel are about the same as for regular diesel.  While the California Air Resources Board and the county’s Air Pollution Control District have not yet embraced this new research, they have issued guidance finding that all governmental fleet vehicles can run up to B20 without any air pollution concerns.  By extension, companies can feel secure in purchasing B20 for their diesel vehicles from an air pollution perspective.  However, employers should check with their vehicle manufacturers regarding the impact on warranties from biodiesel use.    
4. Buy flex fuel vehicles
Many trucks offered by American vehicle manufacturers are now flex fuel vehicles, so consider this factor when making new fleet vehicle purchases. 
What can local governments do?

Most of the recommendations for businesses also apply to local governments.  Additionally, local governments can: 
1. Form a joint car pool for fleet vehicles
Local governments have extensive fleets.  Many vehicles in these fleets are used rarely, giving rise to the possibility of cost and fuel savings by sharing vehicles with other local governments.  We are not aware of this model being pursued elsewhere, but for certain local governments in our county – such as the cities of Santa Barbara, Goleta and Carpinteria, which are located fairly close to each other – it may make sense to discuss this option.  
2. Create bike lanes 

Biking to work and biking more generally as a means of transportation are options for many people in our county.  Safety is a major concern, however, so creating more bike lanes will go along way to creating more bike friendly cities.  Studies have found that bike lanes…
3. Construct parking structures that encourage alternatives to petroleum

Most parking structures are built for one purpose: to store cars while not in use.  However, some recent parking structures are experimenting with alternative missions.  For example, the City of Santa Barbara’s new Granada parking structure has a bike parking area and a bike maintenance shop in the same building.  Some parking structures in our county also have parking spaces reserved for electric cars.  While up until recently, these reserved parking spaces seemed out of date due to the disappearance of most electric cars from our roads, they may find use again soon with the resurgence of interest in electric vehicles.  Also, parking structures could have reserved spaces for flex fuel vehicles or for those who carpool (with some means of identifying vehicles that are used for carpooling).  Last, parking structures could reserve spots for car share vehicles, making it more likely that car share companies will be attracted to our region.  

What will CEC do?
CEC will be working on many initiatives to further reduce our reliance on petroleum, including developing a more detailed action plan than contained in this chapter.  More specifically, we’ll be addressing the following items. 
1. Work with farmers to promote growth of fuel crops in our county

Our county has considerable agricultural land under cultivation.  Some of this land could potentially be used to grow fuel crops such as corn, beets, etc.  More preferably, some fuel crops such as jatropha and switch grass can grow on sub-prime agricultural land, giving rise to the possibility of more land cultivation in our county and increasing revenues for local farmers.  At the same time, these farmers could help increase our energy independence and reduce our climate impacts.  The CEC will examine the technical and economic feasibility of local fuel crop cultivation.  If our research is positive, we will work with local farmers to identify and develop fuel crop opportunities.  

2.  Work with developers and local permitting agencies to construct additional biofuel plants in our county

There is one ethanol plant proposed for our county already, by American Ethanol, Inc.  This plant, at 100 million gallons per year, could replace more than half of the gasoline consumption in our county if all our vehicles could run on ethanol today.  As ethanol fueling stations are installed, flex fuel vehicle sales will likely increase substantially, allowing more vehicles in our county to use ethanol.  The CEC will work with American Ethanol and encourage it to use cellulosic feedstocks grown in our county (switch grass, straw, poplar trees, for example) for future production,.  We will also continue to work with biodiesel companies, such as Biodiesel Industries, to build production plants in our county.  Again, we will do our best to ensure that biodiesel production comes from in-county feedstocks.  

3. Work with local planning agencies and other stakeholders on mass transit issues such as commuter rail and increased bussing

Measure D, a sales tax increase on the ballot in November, 2006, would have funded commuter rail as well as freeway widening and other transportation measures, but it failed to pass.  CEC has been involved with Measure D planning and our executive director, Dave Davis, is on the board of the Metropolitan Transit District.  Commuter rail is one of many mass transit issues facing Santa Barbara County.  The CEC’s general position is that mass transit solutions are beneficial insofar as they reduce driving and petroleum use by removing cars from the road.  The key, as our county develops, will be to ensure we have excellent mass transit options at the same time as we promote increased housing density.  We will continue to be involved in these issues and will work with other non-profits in our region and other stakeholders to find the best solutions.  

4. Encourage purchase of more efficient small cars 
As discussed above, there are a number of small cars available today that are much cheaper than hybrid cars.  These cars cost about $15,000 and achieve much higher gas mileage than the average car, though still not as good as most hybrid vehicles.  As a potentially economical way of reducing petroleum use, individuals, businesses and governments should compare the costs of small and efficient cars versus hybrid cars, while also considering the better gas mileage that hybrid cars can achieve.  

5. Encourage additional hybrid car sales 

Where a small fuel-efficient car does not meet the user’s needs, users should consider purchasing a hybrid car.  The lower fuel costs during the lifetime of the hybrid should be considered when making the purchase decision, as well as the initial cost of the car.  All hybrids are not, however, created equal.  Topping the list of fuel economy is the Toyota Insight, a two-seater (no longer available new).  Next is the Toyota Prius, followed closely by the Honda Civic Hybrid.  These cars are all in the $22,000-$28,000 price range, so demand a considerable premium over a small $15,000 vehicle.  Depending on driving requirements and the cost of gasoline, however, hybrids like the Prius or Civic Hybrid can relatively quickly pay back those extra costs.  They are also fully functional cars with more spacious interiors than the small cars described above.  Beware, however, of buying a hybrid car simply because it is labeled as a hybrid.  There are a number of “power hybrids” on the market today, such as the Honda Accord, Lexus 400h, and Lexus 450h, that have used the hybrid technology primarily to increase power, not to improve fuel efficiency.  

� Online at � HYPERLINK "http://www.iihs.org/ratings/default.aspx" ��http://www.iihs.org/ratings/default.aspx�.  





� Based on data from the U.S. Energy Information Administration. 


�  Source: California Department of Transportation Motor Vehicle Stock, Travel and Fuel Forecast (Dec. 2005).  A GWh is not a commonly used unit of energy for petroleum; it is a unit of electrical energy.  Rather, analysts typically use gallons or BTUs (British thermal units).  However, in our Blueprint we convert all energy to GWh for ease of comparison because our primary strategy is to promote electricity as an alternative fuel to replace petroleum demand.


� Source: Community Environmental Council, with data from the California Energy Commission and California Department of Transportation.


� Our consultant report, by Navigant Consulting, available at � HYPERLINK "http://www.fossilfreeby33.org" ��www.fossilfreeby33.org�, focused on biofuels and more efficient use of petroleum as the primary strategies for reducing petroleum use in our county.  We expand on those focus areas in this document to include solutions that do not concentrate only on vehicles.


� www.sbbikeweek.com/


� � HYPERLINK "http://www.flexcar.com" ��www.flexcar.com�.


� More general information about car sharing can be found at � HYPERLINK "http://en.wikipedia.org/wiki/Carsharing" ��http://en.wikipedia.org/wiki/Carsharing�.  


� Available at � HYPERLINK "http://www.fueleconomy.gov" ��http://www.fueleconomy.gov�


�  Survey available at � HYPERLINK "http://www.hybridcars.com" ��www.hybridcars.com�.   


� Intellichoice.com survey of full ownership costs and benefits, Jan., 2007, available online at: � HYPERLINK "http://home.businesswire.com/portal/site/google/index.jsp?ndmViewId=news_view&newsId=20070108005692&newsLang=en" ��http://home.businesswire.com/portal/site/google/index.jsp?ndmViewId=news_view&newsId=20070108005692&newsLang=en�.  


� Hybridcars.com sales figures: � HYPERLINK "http://www.hybridcars.com/market-dashboard/dec06-us-sales.html" ��http://www.hybridcars.com/market-dashboard/dec06-us-sales.html�.  


� � HYPERLINK "http://www.teslamotors.com" ��www.teslamotors.com�. 


� The University of Minnesota and the University of California, Berkeley, have completed comprehensive studies in 2006, showing a positive energy balance for both corn-based ethanol and soy-based biodiesel. Both studies also recognize that benefits can be enhanced by moving away from corn and soy as the primary feedstocks.  A description of the UMinn study is available at: � HYPERLINK "http://www1.umn.edu/umnnews/Feature_Stories/Ethanol_fuel_presents_a_cornundrum.html" ��http://www1.umn.edu/umnnews/Feature_Stories/Ethanol_fuel_presents_a_cornundrum.html�.  The UC Berkeley study is available at:  � HYPERLINK "http://rael.berkeley.edu/EBAMM/" ��http://rael.berkeley.edu/EBAMM/�. 





