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Over the past few decades, estimates for the coming Oil Peak have varied greatly. More recently, however, a growing number of studies have shown that the Oil Peak is coming sooner than expected. The Association for the Study of Peak Oil & Gas, for example, recently revised its expectation for the Oil Peak from 2010 to 2008. John Anderson, Australian Deputy Prime Minister and Minister for Transport, recently told ABC’s Barrie Cassidy on the “Insiders Show” that “at some stage in the next few short years global (oil) production may very well peak.” Oil is believed to have peaked in Australia in 2001. (http://www.peakoil.net/).

Some of the more optimistic estimates for the worldwide oil production peak range from 2020 to 2035 and beyond. These estimates often come from government agencies like the United States Geological Survey, oil companies, or economists who, as lifeaftertheoilcrash.com puts it, “do not grasp the dynamics of resource depletion.” Even if the optimists are correct, “we will be scraping the bottom of the oil barrel within the lifetimes of most of those who are middle-aged today,” claims the Web site with the motto, “Deal With reality, or Reality Will Deal with You.” 
A majority of sources have the peak pegged somewhere between the years of 2004 and 2010. “Unfortunately, we won't know we hit the peak until 3-4 years after the fact,” claims lifeaftertheolicrash.com. “Even on the upslope of the curve, oil production varies a bit from year to year. It is possible that worldwide oil production peaked in the year 2000 as production has dipped every year since.” (http://www.lifeaftertheoilcrash.net/PageOne.html)

So, with the inevitable end of oil now only a question of timing, the more prevalent question is which energy source will Americans choose to replace it. And will they even have a choice? The steam engine was the first source of automotive power as far back as the early 1800’s, but despite gallant efforts, it never took off. The same thing happened some years later when electric land vehicles in America outsold all other types of cars before sales took a nosedive around the time that gasoline cars started taking over. This shift was due in large part to a growing demand for economical automobiles and the increasingly pressing need for industrial production. The rest is global warming history.

As we move into the 21st century, Americans are starting to contemplate a world with transportation fueled by something other than petroleum-based fossil fuels.  Transportation accounts for approximately 67 percent of the oil consumed in the U.S., which is more than we produce. We import more than 54 percent of our oil supply, which is expected to climb to 75 percent by 2010, according to the U.S. Department of Energy. The U.S. Federal Highway Administration claims that the average vehicle in America emits more than 600 pounds of pollution each year. With the annual growth rate of U.S. greenhouse gas emissions averaging 1.6 percent in the 1990s, people began getting concerned about global warming and other environmentally-related issues. These growing concerns were backed up by a number of DOE surveys showing people’s anxiety over the future health of the planet. Their driving habits didn’t show it, however, as people continued to fuel a rise in sales of SUV’s and other low mileage vehicles.

More recently, despite SUV sales rising in May of 2004, the number of alternative fuel vehicles (AFV’s) being purchased is on the rise. Americans bought 38,000 hybrid cars in 2002 and about 54,000 in 2003, according to J.D. Power and Associates, a marketing information and research firm based in Agoura Hills, Calif. (http://www.bankrate.com/brm/news/auto/20030507a1.asp).
Hybrid sales are expected to climb to 107,000 in 2004 and 211,000 in 2005. The reason, according to an article on Bankrate.com, is a flurry of new hybrid models, including pickup trucks and sport utility vehicles expected to hit the market. The Prius has been a leader among newer models as Toyota sold 6,106 of the popular hybrid car from January through March of 2003.

In my opinion, one of the more underplayed reasons for the rising sales of the Prius is the fact that it has been purchased and driven by a number of high profile Americans such as A-list actors Cameron Diaz and Leonardo DiCaprio. Such celebrity purchases undoubtedly makes the car chic to drive and thus more attractive to many consumers. As pop culture begins to embrace these newer, cooler, alternative forms of transportation, the general public will follow suit. And for those who doubt that the growing dissent against the reckless burning of oil isn’t already part of the pop culture vernacular, perhaps they should listen to the lyrics on “It Takes Time To Build,” a song by NYC rap legends, the Beastie Boys, whose new album, “To The Five Burrows,” was number in America as of June 25, 2004.

If you don't like the news then press eject 

Baby Davis getting older can't take a rain check 

It's time to let'em know what we expect 

Stop building SUV's strung out on OPEC 

Hold up wait up you know we come correct 

You wanna change things up, well hey just get set 

It's easier to sit back than stick out your neck 

It's easier to break things than build it correct 

We've got a president we didn't elect 

The Kyoto treaty he decided to neglect 

And still the US  just wants to flex 
Keep doin' that wop we gonna break our necks 

Industry experts will likely brush off the SUV and Kyoto references in this song as insignificant. They will be a gross miscalculation in terms of its mpact. Some 360,000 people who bought the album in its first week of release heard these references, with another 2 million expected to buy the album, and millions more listening on the radio.  Given the country’s infatuation with stars, it may take pop icons – not politicians –  to change the mindset, and habits, of Americans.

The New Energy State of Mind

What that new state of mind will become is directly contingent upon which new source of power the people choose to get them from point A to point B. This choice will be manipulated by a number of factors such as government incentives, marketing, cost, convenience, and probably some unforeseen scandal such as in the 1940s when Standard Oil, General Motors and Mack Truck ensured the future of motorized vehicles and oil by conspiring to destroy the nation’s electric rail systems.   

Although I contend that eventually one source of power, or perhaps two in a hyrbrid scenario, will take over for oil as the energy source that fuels America’s transportation needs, the focus of this paper is to explore all the potential sources of energy currently battling for supremacy, and which one stands the best chance of succeeding.  There appears to be about a dozen different sources vying succeed oil with perhaps four or five of them having the most realistic chance to do so. Many industry analysts, including Sir John Houghton, a current staff member of the IPC Secretariat and former co-chair of the Scientific Assessment Working Group of the Intergovernmental Panel on Climate Change and Chief Executive of the Meteorological Office, believe that multiple sources of energy will be used in the future. He wrote in an email that he “strongly disagrees” with my contention that many sources will battle for automotive fuel supremacy, but that ultimately, like everything else in America, one source will dominate all others. He also disagrees with my reasoning, which is based on the theory of path dependence lock-in. This theory states that a minor or fleeting advantage or a seemingly inconsequential lead for some technology, product or standard can have important and irreversible influences on the ultimate market allocation of resources, even in a world characterized by voluntary decisions and individually maximizing behavior.
“In the short term, say to 2050, there will be a need to develop many new 

sources of energy, especially renewables as strongly as possible - also energy 

efficiency and sequestration of CO2,” writes Sir John in his email. “ Only by such a multiple approach will the demands of emissions reductions be met. Different emphases may well  emerge in different countries. Further, we do not know enough at the moment to know what might emerge as the best solutions. What is most important is that the US takes it seriously!”

Obviously Sir John knows more about this subject then I do, but nonetheless, I’ll to take a stab at what I think will be the future fuel source of the automotive industry in the U.S., based on how each of the dozen or so current contenders project.
The following is a short analysis of the automotive energy industry and each of the potential energy sources currently vying to take over for oil. The paper will conclude with my choice(s) for oil’s successor. 

Biodiesel

Supporters of biodiesel, which can be used in any diesel engine with few or no modifications, argue that it’s the best choice to succeed oil because it’s a cleaner burning fuel that can be made from domestic renewable resources such as vegetable oil. One key advantage to biodiesel is that it can be burned in many forms, ranging from its pure form (B100) to a blended mixture with petroleum diesel at any level. Given America’s current addiction to oil, it may take a mixed form of fuel like biodiesel to wean ourselves off pure oil – not unlike a drug addict trying to kick the habit by slowly cutting back on the purity of their drug of choice.

 
The City of Denver provides a good example of a major city weaning itself off oil as it recently became the largest municipality in the nation to use biodiesel, albeit a B20 mix, when it opened a retail biodiesel pump in an area known as having some of the worst air quality on the city.  According to a recent press release from the National BioDiesel Board, about 50 cities currently use biodiesel commercially (http://www.biodiesel.org) with those numbers expected to rise over the next few years and beyond.
Electric/Hybrid (HEV)

As was stated earlier, Hybrid sales are expected to climb above 211,000 in 2005. HEV’s are currently at the forefront of transportation technology development. Hybrids have the potential to allow continued growth in the automotive sector, while also reducing critical resource consumption, dependence on foreign oil, air pollution, and traffic congestion. http://web.archive.org/web/20010602025126/www.ott.doe.gov/hev/what.html
 Hybrid power systems were conceived as a way to compensate for the shortfall in battery technology. Because batteries could supply only enough energy for short trips, an onboard generator, powered by an internal combustion engine, could be installed and used for longer trips. 

It was originally thought that by biasing the system toward battery-electric power and operating on wall-plug electricity as much as possible, efficiency and emissions would then be about as optimal as we could hope for until better batteries came along. The natural conclusion of this concept was that, with better batteries, we probably would not need hybrids at all. But after 20 years of study, it seems that hybrids are taking center stage and electric vehicles are only being used in niche market applications where fewer miles are traveled. (http://web.archive.org/web/20010602025126/www.ott.doe.gov/hev/what.html)
Incentives are out there for HEV’s. The 2003 Federal tax deduction for qualifying HEV's was $2,000 for the year the vehicle is first used, if that year was before 2004. In 2004, the deduction was $1,500 (www.energy.gov/).
Ethanol 

Ethanol (ethyl alcohol, grain alcohol, EtOH) is a clear, colorless liquid with a characteristic, agreeable odor. It’s comprised of a group of chemical compounds whose molecules contain a hydroxyl group, -OH, bonded to a carbon atom. Ethanol is made from cellulosic biomass materials instead of traditional feedstocks (starch crops) is called bioethanol.

Ethanol is already penetrating the transportation market as gasohol. Although an exact figure is not available, there are many gasohol outlets. However, ethanol used in gasohol is not an alternative fuel as defined by EPAct – it is a replacement fuel. Few outlets for high-level ethanol blends are available, but the major automobile manufacturers have models that can operate on blends as high as 85 percent (http://www.eere.energy.gov/erec/factsheets/altfuel.html).
Solar

It’s believed that the first totally solar-powered car, called the “Bluebird” was built by Ed Passerini in 1977. Passerini has also built several other small, lightweight, and relatively low-cost (under $10,000) solar cars. At the other end of the spectrum, are solar cars equipped with advanced technology and built with the backing of large automobile manufacturers, including General Motors (GM), Ford, and Honda. Some solar cars use silver-zinc batteries, which have several advantages over traditional lead-acid batteries: they are lighter, are more efficient, and accept higher rates of charging. However, they are very expensive, and may only be charged and discharged (cycled) a few times before they become unusable and require recycling (http://www.gosolarpower.com/solarpoweredcars/).

 Solar-powered vehicles (SPV’s) use solar energy to either power an electric motor directly, and/or use solar energy to charge a battery, which powers the motor. They use an array of solar photovoltaic (PV) cells that convert sunlight into electricity. The electricity either goes directly to an electric motor powering the vehicle, or to a special storage battery. Despite pure solar energy being 100 percent renewable and emissions-free when powering a vehicle, the market for pure solar powered vehicles is very limited and no OEM’s will be manufacturing these vehicles. 

Fuel cells 

If research has its way, an electrochemical device capable of converting energy into electricity and heat will become the impetus behind the next generation of automobiles, superseding the internal combustible engine found under the hoods of vehicles that rule the road today, so says the Web site: (http://www.sti.nasa.gov/tto/spinoff2003/er_6.html).

Fuel cells have been around since the 1960s when NASA first used them to generate power onboard the Gemini and Apollo spacecraft for extended space missions. A number of companies including Lynntech, Inc., among others, claim to be in position to bring the fuel cell to the masses. 

This is an extremely attractive power source and top contender to replace oil for a number of reasons. For starters, the hydrogen fuel cell uses fuel two to three times as efficiently as does an internal combustion engine. Inside the Fuel Cell, hydrogen combines with oxygen to form water and the electricity that is used to power the car.

They resemble batteries in that their DC electrical output is due to an electrochemical process. However, unlike batteries, fuel cells operate off a continuous stream of air as a source of oxygen, and a source of hydrogen fuel (http://www.vectorsite.net/ttfuelc2.html).

An automotive fuel cell system must provide about 50 kilowatts of power, though a hybrid vehicle could use a 15-kilowatt fuel cell system along with a battery system to provide peak power. This is another reason why I believe a hybrid system of this sort could lead the way into the new millennium. Another advantage of fuel cells for automotive applications is that they can use a variety of different fuels, such as methanol, methane, or gasoline. 

The main drawback: Hybrid vehicles tend to be relatively complicated and expensive. Despite the expense, interest remains high due to an interest by oil companies in fuel cell powered vehicles along with automobile manufacturers. 

Hydrogen


Already the fuel of choice for propelling space shuttles, Hydrogen is found in organic matter such as hydrocarbons that make up fuels, such as gasoline, natural gas, methanol, and propane. Hydrogen, which must be manufactured, is made from natural gas.

Hydrogen can be combined with gasoline, ethanol, methanol, or natural gas to reduce nitrogen oxide emissions. Because the only byproduct of hydrogen is water, only the engine lubricants from a hydrogen-fueled vehicle emit small amounts of air pollutants. It’s being explored for use in internal combustion engines. Although hydrogen can be burned in an internal combustion engine, or serve as a fuel additive, there's more interest in using hydrogen to supply fuel cells that power Evs (http://www.eere.energy.gov/erec/factsheets/altfuel.html).
Methanol

Methanol is an alcohol-based fuel usually produced from natural gas, but can also be produced from biomass. Methanol-powered vehicles emit smaller amounts of air pollutants, such as hydrocarbons, particulate matter, and nitrogen oxides, than do similar gasoline-fueled vehicles. Some buses and fleet vehicles currently run on M85, which contains 85 percent methanol and 15 percent gasoline.

Natural Gas

Natural gas, a mixture of hydrocarbons that can be produced either from gas wells or in conjunction with crude oil production, is no newcomer to the alternative fuel market. In fact, there are about 100,000 natural gas vehicles in the United States with about one out f every five new transit buses in the United States runs on natural gas.
 This is a very popular energy source because it is a clean burning, domestically produced fuel that generates significantly less carbon monoxide and carbon dioxide compared to similar fossil fuel vehicles (http://www.eere.energy.gov/erec/factsheets/altfuel.html).
Propane

Another longtime member of the alternative fuel world, propane is a publicly accessible alternative fuel with fueling stations in every state. There are more than 270,000 on-and off-road, propane-powered vehicles in the United States. Like natural gas, it’s a relatively clean burning fuel.
P-Series

A relative newcomer to the alternative fuel game, P-Series is a blend of ethanol, methyltetrahydrofuran (MTHF), and pentanes, with butane added for blends used in severe cold weather. Emissions from producing and using P-Series are substantially less than those from gasoline. 

P-Series was initially designed as a fuel to help fleets meet the U.S. Energy Policy Act's requirement to purchase more AFV’s. Thus, P-Series will initially be sold to fleets. Eventually it will be available to the general public, according to the U.S. Department of Energy. 

And the Winner is….

If sales of hybrid vehicles are any indication of where Americans can expect to spend their automotive money in the future, then the electric vehicle accompanied by another energy source may be the power of choice. However, with current hybrid electric vehicles (HEV’s) still reliant in part on the internal combustion engine of a conventional vehicle, I see HEV’s as the vehicle that goes down in history as the one that helped wean Americans off their oil addiction, until they could go cold turkey and drive a hybrid vehicle that used no fossil burning fuels. 

Ultimately, I envision a hybrid vehicle utilizing two emissions-free energy sources. Fuel cells, electric and biodiesel are, in my opinion, the three most promising energy sources for the future. Solar could also play a role in some sort of hybrid scenario, although it appears to have more obstacles than I originally thought. It gets my vote as the top contenders for the home energy source of the future.  

Thus, I’ve backed off my original contention that a sole source of energy will eventually overtake all others and dominate the transportation market on a scale equal to that of oil. Instead, after reading about various energy sources and listening to seasoned experts such as Sir John Houghton, I’m convinced that hybrid vehicles are the next wave of power in the automotive industry.
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