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Introduction
New York City is arguably the Taxi Cab Capitol of the World. With 12,187 yellow, licensed taxis currently on the streets of New York, “taxis are a vital part of New York City’s transportation network, transporting 25% of all fare-paying…vehicle passengers traveling within Manhattan.”
 However, despite the extensive nature of New York’s taxi fleet, the 12,000 cars are not enough to meet the demands of a city on the move. This past winter, Mayor Michael Bloomberg announced plans for the city to sell 900 new medallions starting this spring with auctions spread out until 2006.
 As part of this plan to add 900 new cars, Bloomberg stipulated that “9 percent of any new cabs [would have] to rely on compressed natural gas or to be hybrid electric-gas vehicles, reducing their emissions impact.”
 While the air quality in New York has slowly improved since the mid-1980s, the mayor wanted to assure environmental groups that the increase in taxis would not put too much of a strain on the city’s already-polluted environment.

A few days after Bloomberg’s initial announcement, Rita L. McKee, a New York resident, wrote a letter to The New York Times. In response to part of the mayor’s backing of a fare increase to provide more revenue for taxi drivers, McKee took a more environmental approach to this issue. She wrote:

“The Bloomberg administration is considering a plan to raise revenue by selling new taxi medallions (news article, Nov. 23). Well, why not a fleet of green cabs, which would be hybrid cars, with a reduced medallion fee to compensate for their additional cost? And why not raise fares only for yellow cabs? Cleaner cabs in an already polluted city would benefit all New Yorkers.”

It is from McKee’s letter that this paper draws its inspiration. I believe that a viable way to protect our environment while at the same time providing a way to increase a taxi driver’s net income is to have cities overhaul their taxi fleets, replacing current gas-powered vehicles with hybrid gas-electric vehicles. In this essay, I will explore the various costs and benefits associated with replacing a fleet of 12,187 cars with a fleet of hybrid gas-electric cars. In the end, I will attempt to determine whether or not my proposed program is feasible and beneficial for the city while suggesting other topics that require deeper research before a program of this kind could go into effect.

The Current Fleet: Ford Crown Victoria

In order to see the benefits New York City would enjoy in replacing its current fleet of taxis with one made up entirely of hybrid vehicles, it is first necessary to explore the cars in today’s fleet. Currently, the New York City taxi fleet, licensed through the Taxi and Limousine Commission, is composed almost entirely of Ford Crown Victorias. According to a study conducted by Schaller Consulting in conjunction with the City of New York, 94.4 percent of the total fleet — or approximately 11,500 vehicles — are a part of Ford’s Crown Victoria line of full-sized luxury sedans.
 Of the Crown Victorias, 54.6 percent of them are standard size while the remaining 39.8 percent are extended Crown Victorias, “featuring an additional 6 inches of leg room for rear seat passengers.”
 While some taxis carry the Honda or Isuzu label, there are additionally a few sport utility vehicle taxis currently in service. According to the survey, only about 0.2 percent of all taxis are Ford Explorers, and the purpose of these is to provide more luggage room.
 

In terms of model year, the Taxi and Limousine Commission has recently employed a fairly strict age requirement for all taxi cabs. As the Schaller report noted, “Cars brought into service as taxi cabs must be brand new vehicles and generally must be replaced five years after being placed into service. This is one of the strictest vehicle policies in the U.S.; most major cities allow vehicles to be used for 5 to 9 years and allow used vehicles to be put into service.”
 While drivers who own their vehicles are required to replace their cars every five years, the city has mandated that “taxis driven exclusively by ‘unspecified drivers’ who change day to day, must be retired after three years.”
 The taxis on the road, therefore, are all relatively new vehicles. At the time of the Schaller report, in the middle of last year, 63 percent of taxis were model year 2001 or newer, 19 percent were model year 2000, and the remaining 18 percent were model year 1999 or earlier.
 The taxis older than the 1999 model year constitute approximately 27 percent of all taxis owned by their drivers.
 The Taxi and Limousine Commission has granted exceptions to the five-year rule in cases of demonstrated “financial hardship.”
 However, most of the older models are scheduled to be replaced with new vehicles sometime this year. It would appear then that the time is ripe for New York City to begin a program replacing all old taxis with a fleet of hybrids. I will, however, delve into the timetable for replacing the vehicles later on in this paper.

With the demographics of the current taxi fleet in place, it is necessary to examine how much use these Ford Crown Victorias get over the course of a year. This information will, in part, help to determine the environmental impact the taxi fleet represents. According to the Schaller report, “New York City taxicabs traveled a total of 772 million miles in 1999, or an average of 63,400 miles per cab.”
 Broken down, cab drivers rode with no passengers for approximately 288 million miles. According to a recent article in The New York Times, cab drivers in 2002 “cruised for 303 million miles…in search of fares, up from 288 million in 1999.”
 Assuming that the total paid mileage remained constant between 2002 and 1999 at 484 million miles, that means taxis, as a whole, were driving approximately 787 million miles in 2002, or more than 64,600 miles per vehicle. With this in mind, I will now examine the environmental impact of the current fleet of Ford Crown Victoria taxicabs.

The Current Fleet: Environmental Impact

In proposing a green fleet to replace the current taxicab fleet in New York City, the most obvious place of improvement would come in terms of fuel economy. To see just how beneficial this new fleet would be to the environment, it is necessary to examine first the old fleet’s effect on the air quality around New York City. According to multiple sources, the Ford Crown Victoria full-sized sedans are not known for their fuel economy. In fact, Consumer Guide noted that the Crown Victoria’s fuel economy was in fact a hit against the vehicle.
 According to the Consumer Guide report, the Ford Crown Victoria, model year 2004, “averaged 22.4 miles per gallon in mostly highway driving [and]…16.3 in a city/highway mix.”
 Based on numbers provided by the government at on their Web site devoted to fuel economies of all available and soon-to-be-released vehicles, the 2004 Ford Crown Victoria gets 17 miles per gallon city driving, 25 miles per gallon on highways, and 20 miles per gallon combined.
 According to both Consumer Guide and the government’s official numbers, the average fuel economy has remained standard throughout the past ten years. This means that, theoretically, all of the Ford Crown Victoria taxis in New York — or 94.4 percent of the entire fleet — should average around the same fuel economy: a meager 17 miles per gallon in the city.

Moving into the area of pollution, I will now assume that 100 percent of the taxicab fleet is composed of Ford Crown Victorias. This simplification makes the calculations easier. In the end, the final emissions numbers will be lower than in actuality because I do not account for the Ford Explorer cabs. When it comes to emissions tests, the 2004 Ford Crown Victoria models (and, in fact, all of the recent Crown Victoria models) have scores up and down the board. According to the government’s site — a joint venture on behalf of the U.S. Department of Energy and the Environmental Protection Agency — the cars emit 9.60 tons of greenhouse gases, for a rating squarely in the middle of the spectrum.
 It should be noted, however, that these calculations “are based on 45 percent highway driving, 55 percent city driving, and 15,000 annual miles.”
 As I extrapolated from the Schaller report and a recent article from The New York Times, cabs in New York drive approximately 64,600 miles per year, more than four times the government estimate. Taking this massive increase in mileage into account — and disregarding the fact that probably 90 to 100 percent of all taxi driving would be considered city driving — emissions in an average taxi cab increase to 41.34 tons of greenhouse gases a year. With 12,187 taxis roaming the streets of the city, this amounts to 503,859.3 tons of greenhouse gas emissions as a result of taxicab use only. 

Despite these staggering numbers, the Ford Crown Victoria models score well in the EPA’s air pollution test for smog-causing agents. Because New York state has stricter emissions standards than most states, cars sold must adhere to the LEV II standard. Based upon this category, the Ford Crown Victorias score an eight out of 10 in terms of air pollution. Accordingly, a recent study into the effects of increasing the taxi fleet by 900 cabs conducted by Urbitran, in conjunction with the City of New York, concluded that “adding 900 cabs over the next three years would not pose environmental concerns.”
 Furthermore, the study concluded that levels of carbon monoxide in the air would be “the same or at worst slightly higher with the additional cabs.”
 While “New York City air has vastly improved since the mid-1980’s [and] carbon monoxide…has remained well below federal limits,”
 this is due largely to the stringent regulations in place for vehicle emissions. As New York increases the size of its taxi fleet, the problems will not arise in terms of smog. The problems, rather, will come in the form of greenhouse gas emissions. While the levels of smog-causing pollutants will remain within tolerable limits, as the new taxi fleet comes into service, the levels of greenhouse gas emissions in New York City will rise to 541,016.6 tons per year. With this number in mind, it seems clear that the environment would benefit from a fleet of over 13,000 hybrid gas-electric vehicles roaming the city which emit almost one-third the amount of greenhouse gasses as the Ford Crown Victoria does. I will now turn my attention to addressing my idea to replace the entire New York City taxicab fleet with these greener vehicles.

The Fleet of the Future: The Honda Civic Hybrid vs the Toyota Prius

On July 16, 2003, New York’s mayor Michael Bloomberg signed into law Local Law No. 51 of 2003. This law provided for the sale of the 900 new medallions to be awarded over the next three years. More importantly, however, this law was a part of the Taxi and Limousine Commission’s clean air initiatives. It required “that at least nine percent of these new medallions shall be sold to owners who agree to operate either compressed natural gas or hybrid-electric vehicles.”
 While there were further stipulations requiring medallions for hybrid vehicles to be sold at a level of at least 90 percent of the price of what the report terms “unrestricted medallions,” in effect, the increase in taxicabs provides for only 81 hybrid cars. At first glance, nine percent might have sounded like a lot, but considered among the entire fleet of 13,087, these 81 vehicles represent just over one-half of one percent. For the hybrid initiative to make a different, I believe a radical overhaul of the taxi fleet is necessary, and in this section, I will compare the 2004 models for the two hybrid sedans: the Honda Civic Hybrid and the Toyota Prius.

Both the Honda Civic Hybrid and the Toyota Prius are considered compact sedans by Consumer Guide, and they are both praised for their fuel economies. In tests run by Consumer Guide, the Prius “averaged 42.5 miles per gallon in a mix of city/highway driving [and] 36.7 miles per gallon in tests that included gas-eating performance runs.”
 The Civic Hybrids averaged 47.6 miles per gallon in mixed driving conditions and 39.3 miles per gallon in the performance runs.
 While the Civic Hybrid’s fuel economy outperformed that of the Prius in the Consumer Guide tests, the official government fuel economies for the two vehicles differ from these results. The government reports a better fuel economy for the Prius. Toyota’s hybrid averages 60 miles per gallon in city driving, 51 miles per gallon on the highways, and 55 miles per gallon mixed. Honda’s hybrid, on the other hand, averages around 47 miles per gallon for city driving, 48 miles per gallon for highway driving, and 47 for mixed.

Moving on to pollutant emission levels, both cars perform quite well. According to the government, the Prius, in normal driving conditions (that is, 15,000 miles per year), emits 3.5 tons of gasses that contribute to global warming while the Honda Civic Hybrid emits 4.1 tons of these gases.
 Based on my predicted 64,600 miles per year for a taxicab and a fleet totaling 13,087 taxicabs, the Prius taxi fleet would release 197,264.7 tons of greenhouse gasses; the Civic Hybrid fleet would emit 231,081.5. Additionally, it is important to remember that these predicted numbers are higher than they would be in reality. Because the government projections of greenhouse gas emissions rely on 45 percent of driving on highways and 55 percent on cities, hybrid taxicabs, driven primarily in the city, would actually get better mileage and would emit fewer gasses. Because these cars generate electric power from their breaking systems, and because driving in New York is very stop-and-go, the Prius or Civic Hybrid taxis would rely almost primarily on their electric power. Since the government reports that both vehicles achieve a perfect ten out of ten on their EPA Air Pollution score reports, the car more beneficial to the environment appears to be the Toyota Prius. So far, then, it is my conclusion that if New York City were to overhaul its fleet of taxicabs, the Toyota Prius would the car that would provide the greatest level of improvement in terms of annual greenhouse gas emissions. With this in mind, I now turn my proposal to a comparison between the 2004 Toyota Prius and the Ford Crown Victoria.

Prius vs: Crown Victoria: The Benefits of the Hybrid

In comparing the hypothetical fleet of 13,087 Prius taxicabs with the current fleet comprised mainly of Ford Crown Victorias, it is important to realize that there will be benefits and there will be drawbacks to the proposed hybrid fleet. I would like to start my analysis will a look at the benefits of the hybrid. Most notably, the hybrid fleet would provide a major relief for the city’s environment. According to my calculations above, a fleet of 13,087 Prius cabs would emit 197,264.7 tons of greenhouse gasses while a fleet of 13,087 Ford Crown Victoria taxis would emit 541,016.6 tons of greenhouse gasses.
 The hybrid gas-electric taxicab fleet would reduce greenhouse gas emissions by almost 65 percent, representing a net savings of 343,751.9 tons. Clearly, a hybrid fleet would be a major boon for the environment in that it would drastically cut back New York City’s rate of greenhouse gas emissions.

More important to realizing my proposal, the hybrid gas-electric vehicle fleet would save taxi drivers a lot of money, thus increasing their profits substantially. Part of the rationale behind the recent taxi fare increase that went into effect on May 3 in New York City was that, according to Matthew W. Daus, the chair and commissioner of the Taxi and Limousine Commission,  the higher fare “provides a livable wage for drivers.”
 According to a recent article in The New York Times, cab drivers, under the old fare, “on average, take in about $1,375 for working six 12-hour shifts a week…After the typical costs for leasing the cab and gasoline are deducted, it works out to about $720 in take-home pay before taxes.”
 The article claimed that cab drivers spend, on average, $150 on fuel a week. 

Now, I would like to delve into more mathematics to calculate the savings cab drivers would enjoy from a hybrid vehicle. Based upon the same 15,000 annual miles, the government currently estimates a driver of a 2004 Ford Crown Victoria to spend $1305 a year on gas and a driver of a 2004 Toyota Prius to spend $475 a year. Assuming a cab driver drives for 52 weeks a year, the $150 a week becomes $7,800 a year. Driving a Prius in the city, a cab driver would pay approximately $2,839 a year for gas. Cab drivers would be taking home nearly $5,000 more a year or close to $100 a week. As an added bonus, current hybrid users report better durability from their automobiles. One British Columbia-based driver, who has owned a hybrid since 2001, noted that he did not have to replace his breaks until well after 90,000 miles as compared to his usual 28,000 miles, and he also noted that “because the engine does not idle…he did not need to replace the timing belt or fuel injector, and did not have to adjust the valves. He reported no expenses for the electric drive system in 200,000 miles.”

Finally, in assessing monetary savings, it is necessary to look at the retail prices for both the Ford Crown Victoria and the Toyota Prius. According to Consumer Guide, the MSRP on a Prius is $20,295.
 The MSRP on a 2004 Ford Crown Victoria runs anywhere from $23,985 to $30,060.
 Additionally, Prius buyers enjoy a government tax break, thus lowering the overall cost of the car. In the end, cab drivers would save a considerable amount of money on hybrid electric-gas vehicles on everything from purchase price to gas expenses to routine maintenance. It seems so far, then, that the hybrid gas-electric taxicab fleet would realize the goal of a better livable wage for cab drivers while also helping to improve the environment.

Prius vs. Crown Victoria: The Drawbacks of the Hybrid

Yet, despite these clear advantages for the hybrid fleet, there are still some drawbacks to replacing a taxi fleet of full-sized luxury sedans with 13,000 compact cars. In the same edition of The New York Times that featured Rita McKee’s letter, another letter to the editor appeared that proves itself relevant to this study. In this letter, Michael Mindlin, also of New York, New York, voiced the complaints of millions of cab passengers throughout the city. He wrote:

“Nine hundred new taxis in New York? Not, I hope, with the same abysmal design that offers little legroom in the back. One of the city's most expensive modes of transportation is its most uncomfortable.”

New Yorkers, it seems, like to ride in style in the back of their taxicabs. If they cannot find comfort in the back seat of a full-sized Ford Crown Victoria, they would be feeling downright claustrophobic in the back of a compact Toyota Prius.

In all published studies, the full-sized sedan comes out way ahead in terms of space. The Ford Crown Victoria features 111 cubic feet of passenger room while the Toyota Prius contains only 96 cubic feet of passenger room.
 Furthermore, problems arise in considering the trunk space of the hybrid as compared to that of the full-sized sedan. The 2004 Ford Crown Victoria features 21 cubic feet of trunk space while the 2004 Toyota Prius contains just 16 cubic feet of trunk space.
 Considering that taxis are “the primary ground carrier between Manhattan and LaGuardia Airport and provide a substantial number of trips to John F. Kennedy International Airport,”
 those passengers in need of their room would be sorely disappointed by the hybrid gas-electric taxicabs.

On a different note, the Sate of New York would suffer financially from a fleet of hybrid vehicles. Currently, the State of New York draws in a tax of 22.6 cents per gallon of gasoline.
 Assuming an annual expense of $7,800 per year per driver and approximately 40,000 licensed cab drivers,
 cab drivers spend a total of $312 million on gasoline a year. Assuming, as the government does, an average price of $1.74 a gallon, the state’s take is therefore around 13 percent of the total. In the end, this means that the state draws in about $4.056 million a year in gas taxes from taxi drivers alone. If these 40,000 cab drivers all switched to hybrid vehicles in which they would have to pay just $2,839 a year per gas, the state’s income from taxes would suffer. The state would draw in only about $1.48 million from a fleet of hybrid gas-electric taxi drivers. This would represent again nearly a 65 percent decrease in tax revenues from cab drivers buying less gasoline. This plan, which benefits the cab drivers, would clearly not benefit the state’s tax drawers.

Conclusion: Should Taxis Become Hybrids?

My proposal draws two different conclusions about hybrid vehicles as taxicabs. First, the hybrid vehicles would drastically reduce emissions of dangerous greenhouse gasses within New York City while providing cab drivers with the opportunity to pocket money that otherwise would have gone for gas costs. Second, hybrid taxicabs would exacerbate problems with passenger comfort and trunk space while depriving the state of almost $3 million in tax revenues. In the end, I believe the benefits outweigh the cost: New York City should pursue a plan to replace the current Ford Crown Victoria taxicabs with hybrid gas-electric vehicles. Yet, while this proposal would include a 100 percent replacement goal, I believe it is necessary to compromise in this situation. Because of the drastic reduction in passenger space and trunk space, the city ought to maintain a fleet that combines Ford Crown Victorias and Toyota Priuses. This way, those passengers needing the extra space will be able to get that space while the city can promote clean air initiatives and those drivers wishing to keep more of their fares will do so.

With this proposal in mind, it is important to understand how the city could accomplish this goal. In fact, it would be quite simple. Because, as I have discussed, the city demands all cabs to be replaced every five years at most, over the course of the next five years, the city should require a certain percentage of new cabs to be hybrid gas-electric vehicles. While Mayor Bloomberg’s current proposal of nine percent is a start, I do not believe this small number of cars will make a difference. Rather, the city should target a number closer to 50 percent and maybe even as high as 75 percent as they sell the 900 new medallions. Additionally, as old cars are retired and new ones hit the streets, the city should require that same percentage to be hybrids. Within the next five years, then, approximately seven to ten thousand of the new taxicabs would be hybrids. Before this proposal could go into effect, it would be important to study the replacement issue further. It is necessary to determine how New Yorkers would feel about the missing space, and it would be necessary for the state to determine how they will recoup their losses. Additionally, the city should approach Ford about placing hybrid motors into the Crown Victoria cars. Since the hybrid motors can pull Ford Escapes, it is perfectly logical to assume that the same motor could pull a Crown Victoria. This would enable to the city to keep a fleet of spacious taxicabs while massively decreasing greenhouse gas emissions.

In the end, I believe that this plan could be have ramifications that extend beyond New York City. If other drivers and other cities see a successful program of hybridization in New York City, they may be willing to jump on the hybrid bandwagon. A successful transition to hybrid taxicabs in New York City could just be the push this country needs to embrace fuel-efficient vehicles while discarding the gas guzzling SUVs that haunt our environment.
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