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Introduction

Recent volatility in fuel prices as well as rising environmental concerns have forced consumers and manufacturers alike to place an increasing level of importance on the fuel efficiency of today’s vehicles. Whether consumers are focused on doing their best for Mother Nature or are simply trying to make fewer trips to the pump, one thing is for certain: many people are considering trading in their gas-guzzlers for high mileage alternate fuel system vehicles. The purpose of this paper is to compare the relative economic benefits of purchasing such alternate fuel vehicles over their conventional gasoline fueled counterparts in hopes of taking out some of the mystery behind today’s automotive choices.
Background of Alternatives

Diesel Engines
Invented in 1892 and unveiled at the Exhibition Fair in Paris in 1898, Rudolf Diesel’s engine was highly efficient compare to the steam engine of his day. Designed to run on biomass fuel, the diesel engine slowly gained popularity in many industries, but due to its size was somewhat limited to stationary use. The rise of the “oil tycoons” in the 1920’s all but halted the production of biomass engines, especially in North America, and very few diesel engine bearing vehicles were produced in the early half of the twentieth century.
By the 1970’s North America was almost completely dependant on foreign oil supplies and in 1973 it faced its first oil crisis at the hands of the Organization of Petroleum Exporting Countries (OPEC). After both a tightening of the oil the supply and a sharp raising of oil prices by OPEC, fuel conservation alternatives became a leading issue around the globe and North Americans began to embrace the highly efficient diesel engine. The engine’s popularity reached its peak in 1984 (Appendix 1) with the engine being offered in 119 vehicles.
Oil prices stabilized in the late 1980’s and conservation became a less prominent issue in the minds of many North Americans, this lack of environmental consciousness coupled with early design flaws once again set the diesel engine on the backburner of the North American market.

Today diesel engines offer excellent fuel mileage, durability, and torque compared to that of their conventional gasoline fueled counterparts (in fact the chemical composition of diesel fuel provides 11% more energy per gallon than gasoline). Despite its many advantages, very few diesel engines are currently being offered in new vehicles in the United States due to strict emissions standards. Conversely, today almost 50% of all passenger vehicles in Europe run on diesel engines.

Gasoline-Electric Hybrids
In 1928 Dr. Ferdinand Porsche built a vehicle driven by an electric motor that was powered by a gasoline engine. This car is the first known gas-electric hybrid. Since then many hobbyists have built successful hybrids, but none had been put into production until the last decade, when the Toyota Prius and the Honda Insight became commercially available.
Gas-electric hybrid vehicles are built with smaller engines that can run more efficiently in most driving situations. When the engine does not provide enough power, typically during acceleration and uphill driving, the electric motor supplements the gasoline engine to power the car. This hybrid synergy provides greater efficiency than conventional engines and its efficiency is furthered by the fact that the car can be run solely by the electric battery when it is in a stopped position. Current hybrid models do not require outside charging of the battery as they utilize the energy released during braking to recharge the battery.
There has been much talk about hybrid technology lately and to date over 100,000 hybrids have been sold in the United States and just less than 1000 have been sold in Canada. Although there are currently only 3 major hybrid models commercially available, there are a great many scheduled for release in the near future with many major manufacturers taking their first steps into the hybrid market. The table below shows the current schedule for new hybrid releases.
	Manufacturer
	Model 
	Model Year

	Daimler-Chrysler
	Dodge Ram Pickup
	2005

	Ford
	Escape
	2005

	General Motors
	Saturn VUE
	2006

	 
	Chevy Malibu/Equinox
	2007

	 
	Chevy Tahoe
	2007

	 
	GMC Yukon
	2007

	 
	GM Full Size Pickups
	2008

	Honda
	Accord
	2005

	Lexus
	RX 400 Hybrid SUV
	2005

	Toyota
	Highlander
	2005










 Source: www.ieahev.org

Comparison

To compare the relative economic benefit of purchasing an alternate fuel system vehicle over that of a conventional gasoline driven vehicle we will be comparing the manufacturer’s suggested retail prices (MSRP- fixed cost) versus the average mileage obtained by each vehicle in the city and on the highway (variable cost). The sample selection contains 2 gas-electric hybrid vehicles and 2 diesel driven vehicles as well as each vehicle’s closest conventional gasoline driven counterpart for a total of 8 vehicles. The table below summarizes the attributes of the sample selection.

	2004 Model
	Civic Hybrid
	Civic DX
	Prius
	Corrola CE
	Jetta TDI 1.9
	Jetta GLS 

2.0
	F250 Diesel 

V8
	F250 V8

	MSRP
	$28,800
	$16,000
	$29,990
	$15,410
	$26,080
	$25,420
	$41,825
	$35,230

	MPG City
	47
	32
	60
	32
	38
	24
	16.4
	11

	MPG Hwy
	48
	38
	51
	40
	46
	31
	19
	15

	AVG 
	47.5
	35
	55.5
	36
	42
	27.5
	17.7
	13


Based on the above information we can calculate the price differential between each alternate fuel system vehicle and its gas counterpart. To further the comparison we can use this differential along with mileage information to calculate the amount of miles that the buyer would have to drive before recouping the premium paid for the vehicle over its gasoline counterpart. The table below summarizes the breakeven data based on current observed Canadian gasoline and diesel prices of 3.176 CAD$/gallon and 2.646 CAD$/per gallon respectively.
	Model
	Civic Hybrid
	Prius 
	Jetta TDI 1.9
	F250 Diesel V8

	Price Differential
	$12,800
	$14,580
	$660
	$6,595

	% Increase in Fuel Economy
	0.357142857
	0.541666667
	0.527272727
	0.361538462

	Breakeven Miles
	536,027
	470,374
	19,869
	122,023


Given that the average North American drive roughly 10,000 miles per year, it would take approximately 50 years of driving to recoup the premium paid by purchasing a one of our sample hybrid vehicles at currently observed Canadian fuel prices. These results may seem very surprising, but one fact that needs to be stressed is the sensitivity of the breakeven number to fuel prices. Appendix two illustrates the volatility in recent Canadian and American gasoline prices as well as the differential between the two averages.

Further Considerations

Durability

From our understanding of the production process, we might infer that if you were reasonably certain you were going to drive a great amount each year that choosing a higher fixed cost hybrid systems with better mileage would eventually pay off. All else being equal, this would intuitively be the case, but some critics argue that because of the uncertainty of the durability of the new hybrid systems, the vehicles themselves might not last long enough to reach the payoff point. 
Manufacturer’s confidence in the durability of the diesel engine and the hybrid systems may be measured somewhat in part by the standard warranty offered by said manufacturers. The table below lists the basic bumper to bumper, power train, and battery pack warranties offered on each of the alternate fuel system models in our sample selection.
	Model
	Civic Hybrid
	Prius 
	Jetta TDI 1.9
	F250 Diesel V8

	Bumper to Bumper
	3 Year/36,000 mi
	3 Year/36,000 mi
	4 Year/50,000 mi
	3 Year/36,000 mil

	Powertrain
	3 Year/36,000 mi
	5 Year/60,000 mi
	5 Year/60,000 mi
	5 Year/100,00 mi

	Battery Pack
	8 Year/80,000 mi
	8 Year/100,000 mi
	N/A
	N/A


Repair Costs

Due to the limited amount of time that hybrids have been on the market it is rather difficult to estimate the costs of future repairs. Many advocates of the hybrid systems suggest that there are no specific reasons why repair costs should be higher for hybrid systems than straight gasoline or diesel engines in the future. On the other hand some industry experts point out that hybrids are currently being sold around or below cost to spur public interest, and they stress that future repair costs will certainly not be subsidized by manufacturers as like their initial purchase.

Performance

This category of the considerations is dominated by the diesel engine. Diesel engines have always provided excellent torque and today’s turbo-charged diesels offer especially good highway acceleration. Because hybrid cars are designed specifically for maximum fuel efficiency, right now they cannot compete with diesels on a purely power performance basis.
Tax Benefits

In 2003 residents of the U.S. were offered a one time $2000 federal tax-deduction for buying a 2003 hybrid vehicle. 2004 hybrid buyers will now see a $1500 deduction and the U.S. government is currently planning to extend the life of the program. As of yet there are no publicly known plans to implement a similar federal tax program in Canada, but many industry analysts are advocating the implementation of a similar program to spur the market. As a side note, British Columbia residents may be eligible for a $500 provincial tax credit against the purchase of a hybrid vehicle.  
Environmental Concerns
This is the last and possibly most important consideration covered in this paper. Environmental concerns are the most likely explanation of the willingness of consumers to pay such a premium for purchasing the new hybrid vehicles. We have seen that the choice of a diesel engine will help you to recover your purchase premium more quickly, will give you undoubtedly better performance and will most likely last you longer and maintain a higher resale value for your vehicle, but why then are there waiting lists in many states for hybrid vehicles? The answer may lie in emissions control. Even though diesels beat out gasoline engines in many emission benchmarks, hybrid systems typically emit 40-60% less harmful particulates than diesel engine. Many people are choosing to pay the extra money for a hybrid in order to do their part for the environment. The quantification of exactly how much extra money a person would be willing to spend to better the environment is however beyond the scope of this paper. 

Conclusion

The alternate fuel system industry is just beginning to heat up and we will undoubtedly see much advancement within the next few years that will change how we think about passenger vehicles all together. Whether hybrid vehicles, green diesels, or another alternative will become the new standard in automotive production remains to be seen, but based on what we have seen lately, the future will surely be nothing less than interesting. 

Many factors are weighed when considering a new vehicle purchase and whether you are looking at a new vehicle today or are thinking about purchasing one in the future I hope that the data represented in this paper has helped to clarify the differences between the many options which are available.
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Appendix 2
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