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The Private use of Personal Vehicles on Macalester Campus

INTRODUCTION

The ecological footprint of an individua! or group is defined as the amount of
productive land, water and resources which are used up to support that party’s
consumption (Raven and Berg, 2004). Cars and other personal vehicles have almost
become a necessity to everyday life. To run these vehicles, we use increasing amounts of
fuel. According to the U.S. Environmental Protection Agency (EPA), driving a car is the
single most polluting thing that most of us do. Motor vehicles emit millions of tons of
pollutants into the air each year. For this project we are conducting a study of the
ecological footprint of Macalester College through the use of personal vehicles. The
principle of this study is to estimate the total amount of fuel consumed and the amount of
emissions from these cars; study the community’s knowledge of incentives to reduce
usage of personal cars, and provide ideas of what the college could do to reduce its
footprint.

METHODS

The data needed to make our calculations and estimates were: whether the person
owns a car, the average number of miles traveled by each person per week, the average
gas mileage of their car, awareness and use of the college’s alternative transportation
incentives, some of which include discounted bus passes, and van trips. We also wanted
- feedback and suggestions concerning what incentives or alternatives the community
thought could be introduced.

In order to obtain the required data, we distributed a survey (Appendix 1) to
students, faculty and staff. For students, we sent surveys to 100 random Student Post
Office (SPO) boxes. For faculty and staff, we randomly handed out approximately 45
surveys to faculty and staff members. To supplement our findings each member each
carried out individual research about the college and about personal vehicles in general.
After we received the surveys and tabulated the results, we used this data to calculate
overall estimates for car mileage, gallons of gas used and miles driven per week for the
two groups.

DATA COLLECTED/CALCULATED

From the 48 students that responded, approximately a fifth drove a car on a
weekly basis (10 out of 48). This leads us to believe that approximately one fifth of the
students at Macalester (360 students) own a car that they drive on a weekly basis. Hence
on average, these students in total drive 14,400 miles each week. From the values we got
back for each person’s mileage, it is calculated that the average gas mileage for a
student’s car is 20 miles per gallon. With these figures, we could calculate amount of gas
consumed, by all the students that drive a car, over a period of a week (Table 1).

The results from the faculty and staff show that all but four percent of faculty and
staff own a car. The average distance this group travels every week is 32991 miles. The
average gas mileage of cars owned by faculty and staff was 28 miles per gallon. Table 1
shows the values of the calculations.



# of people Total distance | Average gas Total gas
(miles/week) mileage person | consumption
(miles/gallon) | (gallons/week)
Students 360 14400 20 720
Faculty and 494 32991 28 117825 .
staff

Table 1 — Calculated values for average amount of gas consumed by students, and
faculty and staff on a weekly basis.

With further calculations, the average amount of fuel consumed by the Macalester
College community each year is 98, 709 gallons.

There are considerable differences in the distances traveled by faculty and staff
Faculty members travel much shorter distances compared to staff members. There is an
even distribution of the distances faculty members travel per week, with 50 percent
traveling between 1 to 30 miles per week. There is a larger distribution of distances
traveled by staff members, who travel further distances compared to faculty members.
There is percentage of staff members who travel up to 210 miles per week. Appendix 2
shows the various distances each group has to travel and the distribution within each

group.

Emissions

Using the figures from the Environmental Protection Agency for emissions per
mile traveled, we determined that students release 599,040 pounds of carbon dioxide per
year into the atmosphere through their vehicle use. Faculty and staff release 1,372,426
pounds of carbon dioxide into the atmosphere through their vehicle use every year. In
total, members of the campus community release 1,971,466 pounds of carbon dioxide
into the atmosphere every year.

Carbon dioxide | Carbon monoxide | Hydrocarbons | Nitrogen oxides
(Ibs/yr) (Ibs/yr) (Ibs/yr) (Ibs/yr)
Students 599,040 36,285 4,783 2,474
Faculty and 1,372,426 83,132 10,958 5,668
Staff
Total 1,971,466 - 119,417 15,741 8,142

Table 2 — Estimations of amount of emissions produced by Macalester College per year.




DISCUSSION

The national average for gas mileage is 22 miles per gallon (EPA URL). The
average mileage of Macalester faculty and staff cars is 28 miles per gallon. This is
significantly above the national average. This could be due to awareness among faculty
and staff of issues of fuel consumption, or the fact that they can afford more fuel efficient
cars than the average population (although with the trend towards luxury SUVs, financial
wealth does not always equal fuel efficient cars). Both these factors probably influence
faculty and staff gas mileage.

Students, on the other hand, get only 20 miles per gallon on average, which is
below the national average. This is probably due to financial reasons, as students are
limited in what they can spend on cars and therefore would be more likely to purchase
older cars that are more inefficient.

The reason for the disparity between the distances traveled by faculty and staff
could be due to the fact that faculty can afford to live in the neighborhoods nearby the
campus. On the other hand, staff members live much further hence they drive longer
distances to campus each day.

In theory, the ecological footprint at Macalester College might not seem sizable
relative to a larger college with more students and more cars. Still, our impact on the
environment is considerable and solutions need to be examined. In our surveys, we asked
students, faculty and staff for information about the effectiveness and availability of
alternative transportation incentives.

Our data showed that of cost, convenience and speed, convenience was the
most important factor when choosing a mode of transportation; seventy-eight percent of
respondents cited it as one of their considerations. Speed and cost were cited by forty-
nine percent and forty-one percent respectively. A quarter of respondents also wrote in
other factors: the weather, distance to travel, availability and environmental
considerations all influenced people's decision about personal vehicle use.

Currently, Macalester does offer incentives to use alternative transportation.
These include discounted Super Saver bus passes, van trips to area attractions and stores,
bike racks, free buses running between all Associated Colleges of the Twin Cities
{ACTC) and reimbursement for car/van usage for academic trips. For faculty and staff,
the High Winds program provides resources to help people find housing nearer campus
which boosts the self-explanatory Walk-to-Work campaign also in place at Mac.

A little fewer than half (forty-five percent) of respondents were able to name a
single one of these incentives. Further, only around forty-three percent of those aware of
the incentives actually took advantage of them. Something is apparently not working in
the system. Solutions could include offering more appealing or effective incentives or
making the existing ones more visible or convenient.

In the surveys, the majority of people (sixty-eight percent) ranked a fully
subsidized bus pass as the incentive they would be most likely to use. As a pass of this
type is already offered for University of Minnesota students, an agreement could be made
between Metro Area Transit and the ACTC schools to create a similar program. The
second most popular theoretical incentives were more van rides and bikes available for
public use.

To implement a successful van ride system, research would need to happen within
the student body to find which destinations would be appealing or helpful as well timing



of the van rides. Loaner bikes might be an inexpensive option which would be simple to
implement. Used bicycles could be purchased or donated by students, fixed up and placed
at racks around campus, clearly labeled as a public bike and available for anyone to use
and leave at the next rack. Another option might be to keep the bikes in a centralized
location and loan them using a check-out system similar to that of a library book.

Errors

The small sample population size due to poor number of responses led us to make
assumptions about the population. To get more accurate data, a larger sample population
should be studied. Some of the values calculated in this study could be inaccurate due to
calculation errors. This could be due to estimation and use of average values in some
calculations. The fact that all vehicles are not the same and hence average values were
necessary. In order to get values, as accurate as possible, greater, in-depth studies of the
vehicles and other factors need to be taken into account, that are much more complicated
to assess.
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