15. Cars and the ethics of costs and benefits
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15.1. Costs and benefits of car use for local transport

Q1. Do you want your own car?

In life, everything we make or do has costs, benefits, or both. Evolution by natural selection removes traits that have greater costs than benefits. People have developed many behaviors and technologies. Just like biological traits, these human behaviors and technologies have both costs and benefits. Self interest demands that we use technologies and behave in ways that either individually or collectively have greater benefits than costs. Evolution makes this choice for biological traits, with those individuals and species having advantageous traits leaving more offspring. However, we do not always make rational choices and some costs are difficult to see or unpleasant to look at. This chapter challenges you to consider all the costs and benefits of personal car use for local travel. 

During the past century, the car has drastically transformed both human life and the surface of the Earth. The automobile has given people mobility, convenience, and independence that could not even be dreamed of in earlier times. The automotive industry is one of the dominant sectors of the largest industrial economies; it provides jobs, economic power, and even military might. Most of the world's richest countries produce cars and all of them rely on cars for a major portion of transportation needs. Cars are seen as symbols of wealth and status. Today, it seems that most people in the world either have cars or want them. 

Cars are a mixed blessing. Along with the great benefits that cars provide, come costs, many of which are difficult to quantify or unpleasant to consider. In this chapter, challenge yourself to quantify some of the costs and benefits of personal car use for local transport.  
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15.2. Calculate the costs and benefits

Worksheet I—Start by adding up the costs of car purchase and use; calculate how much you would have to pay (or your family does pay) for each kilometer you or your family drive. If your family has its own car, use your family's actual expenses for the calculations; if not, then do a hypothetical analysis of what it would cost for your family to buy and use a car. Car dealers should be happy to provide you with cost estimates for a car purchase; they might also be able to help with estimates of the other required expenses like maintenance, insurance, and taxes. Below is a sample calculation for Japan. If you have access to a computer, the internet, and a spreadsheet program, you can download a sample Microsoft Excel spreadsheet from the Eubios Ethics Institute at <http://www.biol.tsukuba.ac.jp/~macer/BET/bet6cal.xls> (or see on the Eubios CD). A hard copy is printed below.

Worksheet I
item

calculation
Annual basis
Purchase of 1800 cc family sedan

 2,132,545 Yen/7.3 years
292129
Maintenance and parts, yen


30,000
Road tax, yen


35,000
Inspection (shaken), yen


41407
Insurance, yen


80,267 (1)
Parking, yen


60000




Total fixed costs, yen

538803
Distance driven, km


10,000 (2)




Annual fixed cost, yen/km

538803 yen/10000 km
54




Fuel efficiency, km/L


16
Fuel price, yen/L


95
Fuel cost, yen/km

95 yen/L x (10000 km/16 km/L)
6




Total cost, yen/km

54 + 6 yen/km
60


This sample spreadsheet can be modified to fit your local situation and perform the calculations for you. The costs should all be expressed on an annual basis; in your locality, the costs may exclude some of the items in the spreadsheet and the table below or include others. In Japan, the average car is used for only 7.3 years (1). The sample calculation for Japan, includes a fuel-efficient family sedan with an 1.8 L engine and an automatic transmission. Including all taxes and fees that are paid for the original purchase only, the price of this new car from a Tsukuba dealer is 2,132,545 yen. The sample calculation uses the car catalog specified fuel efficiency for 10/15 mode driving (a standard urban driving sequence), but you can easily measure the fuel efficiency of a car yourself by filling the gas tank, measuring the distance until the next refueling, and then recording how much gas is needed for the refueling: divide distance traveled by fuel needed to refill the tank (km/L). The fuel efficiency you measure will probably be less than the value listed in the car catalog. Worksheet I shows the annual costs for using this car.

Q2. Can you think of some ways to reduce the costs or increase the benefits of personal car use? 
Q3. Do you still want to buy and use your own personal car?

15.3. How fast do you travel?

Q4. Look at magazines, television and find images of fast cars. Is that one of your images?

The primary benefit of owning and operating your own car is the freedom to travel quickly wherever you want. Speed is distance divided by time. Most cars can be driven faster than 120 km/h; however, in urban conditions, the actual speed is far less than the maximum speed. If your family has a car, then measure the distance and time taken for several typical local drives. The speed for each trip will be much less than the maximum speed because the driver must stop at red lights and stop signs, etc. Most cities and towns also have periods with heavy traffic; during such rush hours, travel speed is low. For example, the average driving speed in Bangkok, Thailand for all hours of the day and night is about 15 km/h. The average speeds of several courses measured in morning, noon, and evening were 19.2 km/h in Tokyo and 34.3 km/h in Tsukuba (3), a town about 60 km northeast of Tokyo. In fact, most drivers do not realize how low the actual average speed of their local car trips is. 

Worksheet II—Calculate the average speed of some drives in your town. Express your results in units of km/h. Then divide this result into 1 to get hours/km traveled; for Tsukuba, the average speed of 34.3 km/h is equal to (1/34.3) = 0.0292 h/km.

Worksheet II




drive course
distance
time
speed

a


#DIV/0!

b


#DIV/0!

c


#DIV/0!

c


#DIV/0!

e


#DIV/0!






average


#DIV/0!








Tsukuba
Tokyo

average speed, km/h
34.3
19.2

hours/km

0.0292
0.0521






speed including time to earn the money to pay for the car and car use
total h/km

0.0490
0.0719 

average km/h

20.4
13.9



Q5. How does the speed of local driving you calculated for your family differ from that for Tsukuba in the example?  What about for  those of your classmates?

Q6.  Compare how much time it would take for you to travel by foot, bicycle, car and public transport for some of your local trips.



15.4. How hard do you have to work to own a car?

Q7. Do you want to work harder to buy a good car?

Cars are expensive. Car owners must spend a substantial part of their working time earning money to pay for their cars. In a sense, this time spent earning money to pay for the car could be considered part of the travel time. 

Worksheet III—Estimate how much time the providers in your family spend or would spend to earn the money needed for each km of travel in a family car. Start from the after-tax income and divide by hours worked: this will give income per hour. If sharing the real information with your classmates and teacher is against your value of privacy, then use some typical values for your community. 

The average after-tax annual income for salaried employees in Japan in 2001 was 5576676 yen for 1848 hours of work, or 3018 yen/h. Divide the cost/km traveled you calculated in Worksheet I by the income per hour; this gives hours worked to pay for each kilometer driven. For Japan, 60 yen/km divided by 3018 yen/h gives 0.0198 h of work to pay for each km the car is driven. Add this number to the average speed of local trips from Worksheet II (also in units of hours per kilometer) to get another estimate of average speed:  for Tsukuba, the sum of 0.0198 + 0.0292 = 0.0490 h/km.  To convert the sum back into units of km/h, divide it into 1. For the example calculated for Tsukuba, when we include the time required to earn the cost of car ownership and use, then the average speed of local driving is reduced from about 34.3 to 20.4 km/h, equivalent to vigorous bicycling speed. Traveling by car does not provide an exercise benefit that is provided by walking or cycling. 

Worksheet III



monthly after-tax income (mean for salaried workers)
464723
annual disposable income


5576676
hours worked/year


1848
yen/h


3018




hours of work to pay for each km of car travel

0.0198
minutes of work to pay for each km of car travel
1.2
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15.5. Can we quantify ethics?

Q8. Can we or should we try to express this loss of lives in monetary terms? Has anyone you love been killed or injured in a traffic accident 

Some other costs of car use are more difficult to quantify. Cars release much of the carbon dioxide now warming the Earth. In Japan, 8326 people were killed in traffic accidents in 2002. Every year air pollution kills about 2.7 to 3 million people, about 6% of all deaths; cars cause much of the air pollution. Even for people who are not killed, air pollution damages health causing much sickness and disability. Health care for people sickened by air pollution represents a cost of car use not included in the calculations above.

Cars require networks of paved roads. These roads are built with taxes we pay to the government; road construction and maintenance are costs of car use not included in the calculations above. Paving reduces the land's ability to absorb water; as paving increases, the flooding and destruction caused by heavy rains also increases. Roads fragment natural habitats, interrupting migration pathways; cars kill many animals on roads. Structuring our cities and towns to favor car use also makes them less friendly to pedestrians and cyclists. While traveling in a car, the local environment is the car; cars cut people of from experiencing natural environments and from interactions with other people.  

Q9. Can you think of some other costs and benefits of local car use that are excluded from the calculations? How can we compare and balance costs and benefits that have different units? 

Q10. Can you think of some other technologies that are causing large changes in ecosystems or in the way people live? If so, what are some of the costs and benefits of these other technologies? 

Q11. Should all technologies be used? Can any technologies be stopped?
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Useful on-line links
International Road Federation		http://www.irfnet.org/
Publishes World Road Statistics (but expensive)
Victoria Transport Policy Institute  	http://www.vtpi.org/
Directory of Transportation Libraries and Information Centers	http://ntl.bts.gov/tldir
OECD Environmentally Sustainable Transport	http://www.oecd.org/topic/0,2686,en_2649_34363_44954_1_1_1_37433,00.html
Centre for Sustainable Transportation	http://www.cstctd.org/CSThomepage.htm
Carfree Times		http://www.carfree.com/cft/index.html
NEMO		http://nemo.uconn.edu/
Union of Concerned Scientists Clean Vehicles Program 	http://www.ucsusa.org/clean_vehicles/index.cfm
Sustainable Transportation		http://www.sustainable.doe.gov/transprt/trintro.shtml
National Highway Traffic Safety Administration 	 http://www.nhtsa.dot.gov/
Transportation Research and Injury Prevention Programme (TRIPP)	www.iitd.ac.in/tripp
Insurance Institute for Highway Safety and the Highway Loss Data Institute 	http://www.carsafety.org/
Royal Society for the Prevention of Accidents	http://www.rospa.co.uk/cms/
Center For Livable Communities	http://www.lgc.org/center/
International Council for Local Environmental Initiatives 		www.iclei.org
Institute for Sustainability and Technology Policy	http://wwwistp.murdoch.edu.au/
Health Benefits of Cycling  http://www.lcc.org.uk/campaigns/cyclist_safety_health/health_benefits_of_cycling.asp

Teacher Resources and Notes

15. Cars and the ethics of costs and benefits

Chapter objectives 
While most people have used cars few have considered the full economic, environmental and ethical impact of personal automobiles.
This chapter has two important goals: 
1. Encourage students to broaden their thinking about ethical issues to look comprehensively at both direct and indirect costs and benefits, and 
2. Challenge students to critically consider one of the most pervasive and hyped products of the modern era.

Cars are an integral part of the fabric of every modern society; so, most students will approach the issue of personal car use with strong predetermined ideas. The quantitative analysis is a good starting point to encourage rational and objective analysis and dispassionate reflection.

The project in chapter 15 to calculate costs and benefits could be presented in two sessions. In the first session, the issue can be presented and the analysis explained and demonstrated. Students, either individually or in groups, should be assigned the task of performing the analysis for homework. In the second session, students should present the results of their analysis to the class and be encouraged to discuss some of the many questions raised in the chapter. 

Some students or their parents may be uncomfortable sharing some of the data needed for the quantitative analysis, for example household income and hours worked. If so, then teachers may provide some typical values for the local community. Other data might be difficult to obtain; again, teachers might help by providing some reference values for students to use. It might also be interesting to ask different students or groups of students to perform the exercise with different types of vehicles, for example very small cars or sport utility vehicles. Also please share the results of your class analysis with the international bioethics textbook team; perhaps we can include a comparison table in a future edition.

The topic touches many areas. The basic analysis is simple, but if it is of interest to the teacher and students, additional projects could be assigned to investigate some of the issues raised in the chapter after the quantitative analysis. Since one of the goals is broad thinking, the classroom discussion can be allowed to depart from the topics explicitly mentioned in the chapter.

Depending on your student's access to Internet, and the way you want to teach, you could give them the page of useful links. Please let us know whether they were given the links before or after class reports.

