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Field Experience – Hybrid Cars
The Subject
It seems that I read or hear about the decreasing availability of fossil fuels, global warming, or air pollution every day. I’m afraid that I’ve become so accustomed to the subject matter that I now have a sense of apathy. I feel that I cannot offer any real solutions to the problems that we have since they are so overwhelmingly large so any attempt on my part would be futile. As I drive down Lake Shore Drive and enjoy my beautiful view of Lake Michigan, I become ashamed of how the view has changed because of the line of brown haze that hangs over that gorgeous view like a dirty smudge on a favorite photograph. It is a real and constant reminder of how pollution affects us all and makes me wish for some drastic measures to come about, even if it means government regulation in order to reverse the damage that we humans have caused. 
On April 21, 2005 Congress passed the Energy Policy Act of 2005. This bill contains provisions that specify amounts appropriated for programs in energy research, development, production, and conservation. Additionally, the bill allows for appropriation of funds for energy conservation, loan guarantees for certain energy facilities and projects to develop innovative technologies, incentives to use renewable energy, and several other energy programs. Within this legislation there is a provision authorizing the spending of approximately $450 million for research and demonstration of vehicles that use alternative transportation fuels under Title VII. (12) With that in mind, the future success of hybrid cars should become a viable alternative to consumers, a way that we can help curb some of our environmental issues, and feel a true sense of accomplishment both individually and as a population as a whole. 
The Problems
It is estimated that fossil fuels account for 90 percent of the world’s energy consumption (2). Petroleum makes up the largest chunk of that number at about 40 percent. Fossil fuels are popular because they are the most economically exploitable resources that we have. The environmental problems that come with extracting, transporting, and using fossil fuels are most associated with the burning of the fuels. It creates carbon dioxide which is a greenhouse gas when emitted that is known to cause global warming. 
Limited Resources

It’s not surprising nor does it take a rocket scientist to understand the concept that we will run out of oil someday. The real debate has to do with when. The term most commonly used these days is “peak oil”. Peak oil is considered the point in time where global petroleum production will peak and at that point, the oil supply will no longer be able to keep up with demand and the economic impact will change all of our lives forever. Some experts say we are hitting the peak now but the official statement from government leaders is that we won’t hit the peak for a few decades.(11) If we measure time in scientific terms, a few decades might as well mean tomorrow as opposed to today. 
Greenhouse Effects

When fossil fuels are burned, carbon dioxide is emitted. Carbon dioxide is a gas that traps heat in the earth’s atmosphere causing the greenhouse effect which is increasing the global average temperature in the range of .5 to 1.1 degrees Fahrenheit since the late 1800’s (4).  This seemingly small amount of change has some dramatic effects according to The Nature Journal (1). Terry L. Root, a fellow with Stanford’s Institute for International Studies writes in The Nature Journal about a study she did with her colleagues that found a direct correlation between global warming and biological changes around the world. They found that birds were laying eggs sooner and plants and animals were coming out of hibernation earlier, influencing and disrupting the connectedness between species with the end results being possible extinction due to the changes that are occurring. 
Air Pollution

The American Lung Association’s annual study on air pollution stated that more than half of all Americans live in areas where the levels of smog are unhealthy and the ozone levels are at levels that will endanger people’s health. (7)  Forbes Magazine reports that high ozone levels are directly associated with mortality rates. They write about a study at Yale University where the death rates from respiratory illnesses rose .52 percent on days where the ozone levels were at dangerous levels. (8)  Since cars produce gases that undergo a chemical transformation becoming ozone, this proves the direct effect of car emissions on air pollution and our health. 
Statistics prove that cars, trucks, and motorcycles create the largest amount of air pollution at 35 percent. By changing the types of cars we drive we could significantly change the impact on the oil resources that are available, the delicate balance of nature and the environment, and the creation and effects of air pollution. Maybe I can make a difference by changing the type of car that I drive.
The Cars We Drive
Back in the beginning, electric cars were popular. Gas-powered cars were hard to start because you had to turn a crank, they put out lots of smoke because they had no mufflers, and gasoline was very expensive. By 1922, there were more electric cars on the road than gas-powered ones. With the invention of electric starters, mufflers, and cheaply-made gasoline, the popularity of electric cars faded away because the gasoline-powered cars could go much farther. Today automobile companies are making cars cleaner and cleaner. The emission from one car built 15 years ago produces the same amount of emissions as ten cars do today. This is good news but there are still many issues with using gasoline-powered cars. (5)
The new version of the electric car runs on power that is stored in batteries. An electric car today needs 12 to 24 or more batteries to power the car and can go 150 to 200 miles before needing to be recharged. You recharge the cars by plugging in to a regular electrical wall outlet or a special outlet like you have for your stove or dryer. These cars give off no emissions, making them a great solution to our pollution problems but they still lack popularity today because replacing the batteries is expensive and they are bulky to work with. Plus people find it inconvenient to recharge them as often as it is necessary. Even government incentives that were in place did not help move the cars from the dealer’s lots. 

Hybrids
There are four types of hybrid systems that can be installed in cars today. The Stop/Start hybrid system replaces idling by shutting off the engine and restarting on demand. The Integrated Starter Alternator with Damping (ISAD) hybrid system has an electric motor that helps move the car and provide stop/start capabilities. The Integrated Motor Assist (IMA) hybrid system is like the ISAD but there is more electric power to move the vehicle. The Full Hybrid system has limited all-electric drive and it supplements the power of the gas engine. The biggest obstacle to these types of cars is the increased costs associated with these systems and acceptance by the mass market. 
	Added Retail Price for Hybrid Systems

	Hybrid System
	Small Cars
	Midsize &
Large Cars
	Small Trucks
	Large Trucks

	Stop/Start
	$600
	$640
	$640
	--

	ISAD
	$1,250
	$1,385
	$1,450
	$1,625

	IMA
	$1,620
	$1,790
	--
	--

	Full Hybrid
	$3,320
	$3,920
	$3,700
	$4,100

	Source: "Source: “Future Potential of Hybrid and Diesel Powertrains in the US Light-Duty Vehicle Market,” by David L. Greene, K.G. Duleep, and Walter McManus, Report to Department of Energy, July 2004.


Back in 2000, Toyota and Honda worked together to bring the Stop/Start hybrid car to market. This solved the inconvenient problems associated with electric cars that did not go far enough between recharges, not to mention that you didn’t have to plug in the cars to recharge the battery. Just like the cars we drive now, all you have to do is fill the gas tank. These new hybrids get over 50 miles per gallon combining the best uses of electricity and gasoline. They recharge through the conversion of kinetic energy into electricity every time you hit the brakes. Plus they totally shut down at a stop light, which saves energy. Because the battery is not the only energy source, it is much smaller than the bulky ones used in electric cars. (6)
As I test drove the Toyota Prius, I instantly noticed how quiet it was. For some reason, I had this pre-conceived notion that this car would have no get up and go. I was wrong. The car has something called electric motor drive/assist which means there is an electric motor that provides additional power to assist the engine when you are accelerating or climbing up hills. This allows for a smaller and more efficient engine to be in place. The automatic start/shutoff was also something that I wondered about. The engine shuts off when you stop and restarts when you hit the accelerator preventing wasted energy from idling. When you are driving this car, you never notice because there is no disruption from the time you hit the accelerator to when the car starts moving. With its $21,000 price tag, I was pleasantly surprised by the value of the car. I thought it would be much more expensive. When I discussed this with the dealer, he mentioned that between the increased concern over the environment, gas prices, media attention, and availability the perceptions within the market are changing to the point where there is a waiting list for hybrids.  As I continued with my test drive I found the car’s compact size was as noticeable from the inside as it was from the outside.  Sitting in the passenger seat or the back seat was not the most comfortable place to be, even for my small 5-foot, 2-inch, 115- pound stature. I couldn’t imagine how my 6-foot tall husband would feel if he had to drive this car on a daily basis, for him it would definitely be a sacrifice for a better environment. 
Making a Difference

Car choice is a matter of personal choice based on our economic status plus our needs and desires. According to the Union of Concerned Scientists (10), your car choice will have the greatest impact on the environment. By choosing a hybrid car, we are telling the automakers that there is a market for them. The government’s intervention with the Energy Policy Act will help guide businesses and consumers in a positive direction in terms of our environment. California is on the leading edge of making changes for the better. Through tax incentives and some convenience laws, like allowing people in cars with alternative fuel sources the right to use carpool lanes when they are the only ones in the car and free parking are good ideas that the rest of the country could learn from, especially urban areas with large commuter populations. 
Toyota and Honda hybrid sales have been booming, but the American automakers were slow to get on the scene. Hyundai has recently decided to mass produce hybrids, adding a competitive advantage for consumers. Their commitment to the environment sends a strong message about the future of hybrids and their place in the market. According to an ABC/Washington Post poll, 81 percent of Americans strongly support more fuel-efficient vehicles. Unfortunately, automakers have no incentive to improve on SUV fuel efficiency due to a loophole in the law that exempts these light trucks from the more stringent fuel efficiency rules that apply to passenger vehicles. 

We, as individuals can change the environment by doing two simple things. Support of fuel-efficiency by putting our money where our mouth is and purchasing hybrid cars and by contacting lawmakers to let them know that we want them to change the law in regards to SUV’s and fuel economy restrictions. 
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