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Introduction and Sample Characteristics 
 
In Nov. 2006, Michigan State University joined the Chicago Climate Exchange, which 
committed it to reducing the emissions of the greenhouse gasses that are causing global climate 
change.  In order to implement such changes, MSU established a Transportation Technical Team 
and an Environmental Stewardship Systems Team.  The job of the Transportation Technical 
Team was twofold:  a) to accurately describe the current transportation behavior  of MSU 
employees (thereby permitting a computation of MSU’s current “carbon footprint”) and b) to 
learn possible ways to reduce this footprint. 
 
As the first step, an on-line web-based survey was created to examine employee transportation to, 
from, and within MSU.  The survey research committee consisted of Profs. Stan Kaplowitz and 
Harry Perlstadt of Sociology, Richard Lyles of Civil and Environmental Engineering, Tim Potter 
of the MSU Bike Shop and Deborah Alexander and Cathleen Edgerly from CATA, the Capital 
Area Transportation Authority.  Karen Clark of the Office for Survey Research, Institute for 
Public Policy and Social Research (IPPSR) administered the on line survey. 
 
The survey asked questions concerning driving, alternative modes of transportation,  such as car 
or van pooling, bicycling, and walking, cost of commuting, awareness and use of CATA   
programs and busses,  It also asked about attitudes towards global climate and about energy 
conserving practices such as recycling and using fluorescent light bulbs. 
 
A total of 5356 or 47.8% of 11,218 MSU employees were initially contacted via email to 
participate in the on-line survey.  The survey was open from Jan 26, 2009 through Feb 20, 2009, 
with two reminders sent out during that period.  After eliminating 29 invalid email addresses, of 
those who received the email, 2777 or 52.1% opened the survey and 88.4% of those who started 
it made it to the end of the survey.   
 
After eliminating respondents who reported they came to campus zero days per week, 2561 cases 
were available for analysis.  For most questions, there was also a small amount of missing data 
so for most questions, the number of valid responses was very close to 2500.  With this sample 
size, the margin of error for a 95% confidence interval is ±1.7%. 1 
 
Socio-Demographic characteristics of the sample 
The respondents were predominantly female (60.7%).  The median age fell between 40 to 49 and 
Table 1 contains an age distribution .   
                                                      
1 This computation assumes that the question has dichotomous responses (e.g. Yes vs. No and that 
approximately half of the respondents give each answer.  For other kinds of questions, the answer will be 
somewhat different. 
 



 
Table 1  Respondent Age Distribution 

   
Age Percent 

Under 30   6.2% 
30-39 20.4% 
40-49 30.0% 
50-59 31.0% 
60 and over 12.4% 

 
Only 7.3 percent of respondents reported having serious medical problems or physical 
disabilities that affects their choice of commuting methods. 
 
Over half (58.1%) of the respondents were members of one of the several MSU unions and 
41.9% were not members of a union.  Almost 40% of the union members belonged to the 
Administrative Professional Association (APA), 30% belonged the clerical technical union 
(CTU) and 23% to the Administrative Professional Supervisors Association (APSA).  Of the 
1072 non union employees, 39.8% were faculty with the ranks of assistant, associate or full 
professor appointed in an academic unit.  Visiting faculty, researchers, specialists and scholars 
accounted for another 11.4% of the non unionized employees. 
 
Almost all respondents (95.7%) are classified by the University as full time, so no analysis was 
made comparing full and part time employees.   
 
How often, When and how do people commute to campus? 
Three-quarters (74.9%) were on campus five days a week and another 5.9% four days a week, so 
that 80.8% were on campus four or five days a week.  Most (86.3% arrived on campus between 
7am and 9am and about two-thirds (65.1%) left between 4:30 and 6:00pm. 
 
The mean distance of the employee’s commute was 12.1 miles, with a mean time of commute of 
22.2 minutes to work and 24.2 minutes back home.  The medians were 8 miles and 20 minutes 
each way.  Only 20% live less than 3.5 miles from their place of work and only 20% live more 
than 19 miles from work.  For more information on the distribution of these variables, see Table 
2. 



 
Table 2:  Distribution of Commute Time and Distance  
 

 Trip to Work 
Minutes 

Trip Home 
Minutes 

Miles to 
MSU 

N Valid 2525 2520 2499 
Mean 22.21 24.23 13.09 
Std. Deviation 15.670 15.726 14.491 
Minimum 1 1 1 
Maximum 200 200 126 
P
e
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10 10.00 10.00 2.00 
20 10.00 15.00 3.50 
30 15.00 15.00 5.00 
40 15.00 20.00 6.00 
50 Median 20.00 20.00 8.00 
60 20.00 25.00 10.00 
70 25.00 25.00 14.00 
80 30.00 30.00 19.00 
90 40.00 45.00 30.00 

 
 

Primary means of commuting  

Respondents were asked “What means of transportation do you usually use to get to and from 
campus?”  Answers were distributed as in Table 3 

 
Table 3 Main Form Transportation to Work 

 Valid Percent 

 Drive alone 81.4 

Share ride/ car pool van pool 11.9 

Motorcycle, motor scooter, moped .2 

Bus 1.8 

Bicycle 2.5 

Walk 2.2 

Total 100.0 

N = 2478 with 83 missing cases. 

 



 

 

Respondents were also asked “If you sometimes use a different means of transportation to 
commute back and forth to MSU, which is your most likely alternative?”  Of the 81.4% who 
usually drive alone, 52.9% sometimes use an alternative transportation. For slightly over half of 
those who use an alternative, the main alternative is share ride/ carpool/vanpool.   For those who 
usually share a ride, the alternative chosen by over 70% of them is driving alone. 

However, examining the alternative means of transportation does increase the percentage of 
those who do not always come via automobile.  In addition to the small % who use bicycling as 
their main means of transportation, 12.1% use bicycling as their main alternative, an additional 
6.3% use the bus, an additional 3.9% walk and 1.8% use motorcycle/motor scooter2.  We do not, 
however, know how often this alternative means of transportation is used.  For some, it may be 
40% of the time and for others less than 5% 

Motor Vehicles Owed and Parked  
Only 1.5% reported owning no motor vehicle, with 23.9% owning one, 51.7% owning two and 
22.9% owning three or more. Most respondents (73.0%) held a one vehicle parking permit,  with 
11.5% holding a validator  permit, which allows for registering two vehicles but only having one 
on campus at a time, In addition, 8.9% did not have any parking permit at all, 6.4% registered 
two primary vehicles,  and only 0.2 % parked in the commuter lot. 
 
Within campus travel 
The survey also asked about people’s practices and intentions regarding within-campus travel 
during their work day.  A little over half (53.4%) said they always traveled by car and 22.9% 
said mostly by car.  Only 4% used a CATA bus for within campus travel.  About one-fifth 
(19.7%) reported they did not use motorized transportation on campus, meaning they either 
walked or bicycled. (The data does not permit us to break that down between walking and 
bicycling.)    Males were somewhat more likely than females to either walk or bicycle (22.1% vs. 
17.9%) and a quarter (25.9%) of non union employees did not use motorized transportation on 
campus compared with unionized employees (15.1%).  
 
Perceptions of CATA  Services 
 
Convenience of CATA busses for commuting 
Respondents were asked how long it would take walk to the CATA bus stop nearest their home. 
Overall half (50.0%) said it would take them ten minutes or less.  Almost 60% of younger 
employees say they could walk to nearest CATA bus stop in 10 minutes or less.  This decreases 
to between 42%-47% for those over 50.  About 60% of both female and male employees under 
40 lived within a 10 minute or less walk to nearest CATA bus stop compare with about 46% of 
those 60 and over.  Among females, non union employees (45.4%) live closer to a CATA bus 

                                                      
2 Note in this analysis we have not counted as an alternative use someone whose alternative mode was the same as 
their usual one  (e.g. someone who chose “bicycle” for both. 



stop than female union employees (53.1%).  The more vehicles owned the less likely employees 
were to live within 10 minute walk of nearest CATA bus stop.  When controlling for number of 
vehicles owned, males were more likely to live within 10 minute walk of CATA bus stop than 
females. Almost all of those without a vehicle (94.4% of 18 males and 86.4% of 13 females) 
lived within 10 minutes walk of nearest CATA bus stop, while a third or less of those with three 
or more vehicles live within a 10 minute walk.   
 
Only 16.3% of respondents said it was possible for them to get to campus on a CATA bus, taking 
only one bus and having to walk less than five minutes from home to the bus and less than five 
minutes from the bus to work.   
 
Questions asked how likely the respondent would be to take a CATA bus to work in the next 
month, if doing so increased their one way door to door commute time (including waiting time) 
by ten minutes and by twenty minutes.  Overall 23.2% said they were likely or very likely to take 
a CATA bus to work in next month if it increased their commute time by 10 minutes. Only 
11.8% said they were likely or very likely to do so if it increased their commute time by 20 
minutes. 
 
Breaking down by demographics,  about one third of males under 40 and one quarter of females 
under 40 indicated they were likely or very likely to take a CATA bus to work in next month 
even if increased commute time by 10 minutes.  This decreased by age with only 15% of females 
60 or older indicating a likelihood of taking a bus if commute time increased by 10 minutes.   
 
Non Union employees are more likely to take a CATA bus to work in the next month than union 
members (28.5% vs. 19.4%), but no difference were found by gender. About half (50%) of all 
respondents without vehicles say they are likely to very likely to take a CATA bus to work in the 
next month if doing so increased their one way door to door commute time including waiting by 
10 minutes.  This decreases to about a third (28.0 % for females and 35.3% for males) for owners 
of one vehicle and to about 20% for those owing two or more vehicles. 
 
Awareness of and effects of  the CATA Clean Commute Program 
The survey asked if respondent knew about CATA’s Clean Commute Program that would help 
people find a partner to carpool with.  Only 21.9% were aware of this program.  A greater 
percentage of the females (25.6%) were aware of clean commute program than were males 
(16.5%).  Union members (27.2%) were more likely than non union members (14.4%) to be 
aware of the CATA Clean Commute Program with female union employees (30.0%) most likely 
to be aware.   
 
CATA also has an Emergency Ride Program for those in a registered CATA car or van pool who 
need to get home in an emergency.  If they cannot use CATA service to get home, then CATA 
will pay for a one day rental vehicle from Enterprise Rent-A-Car to make sure that you can 
where you need to go, in the case of an emergency.  Only 5.8% were aware of the CATA 
emergency ride program. 
 



Immediately after being informed of this, respondents were asked “How likely are [you] in the 
next month to try to find partner(s) for carpooling or vanpooling?   10.0% said that they were 
likely or very likely to do so with another 3.6% saying that they already car/van pool.  

While at first glance this suggests that one could add 10% to the carpooling population via this 
information, other analysis suggest that any such gain is far more modest.  Those who answered 
this question by saying that they already car pool or are likely to do so, add up to 13.6%.  
However, on another question, we found that 11.6% currently “Share ride/ car pool van pool”  as 
their main means of transportation.  (see Table 3). Hence this information has resulted in perhaps 
a 2% increase in interest in carpooling. 
 
Interest in Park and Ride Lots. 
 The Michigan Department of Transportation has park-and-ride lots off the Interstate Highways 
in the Lansing area.  Respondents were asked how likely they would be to use a park-and-ride lot 
if CATA offered an express shuttle bus to and from campus between 7:30 am and 8:30 am and 
one between 4:30 pm and 5:30 pm.  About one-fifth (19.5%) of those living at least five miles 
from campus indicated they would utilize such a CATA service if offered.  However, another 
33.1% of people living that distance from campus said that the specific lots mentioned were not 
in locations that would be of use to them. 
 
On Campus CATA travel 
As indicated above, the survey also asked about people’s practices and intentions regarding on-
campus travel during their work day.  As part of this we were interested in finding out their 
attitudes and beliefs regarding the on-campus bus service. 
 
The survey asked whether respondents knew that within campus, all faculty and staff may ride a 
CATA bus on campus, free of charge by showing their MSU ID.  Overall 81.5% were aware that 
they could use their MSU ID on campus bus routes. Females were more likely than males to be 
aware of using their MSU ID as a CATA Pass with female union employees the most likely 
(85.9%).  Awareness generally increased with age, from 74.3% for those under 40 to 88.4% for 
those 60 or over. But the 36 employees who owned no vehicle were least likely to be aware, and 
this is especially true for the 19 males with no vehicles where only six (31.6%) are aware.  
Females with one or no vehicles were more aware than males with one or no vehicles.   
 
 
The survey informed respondents that each bus route on campus runs every seven or eight 
minutes, gave typical bus travel times between a few location and informed them they may have 
a choice of two or more busses to get between certain locations.  After reading this information, 
15.6% said that it would take less time than they had previously thought with 51.6% saying it 
would take about the same amount of time and 6.6% that it would take more time.  A quarter of 
the respondents (25.2%) had not thought about this before getting the survey.  However, only 
16.1% said they would be likely or very likely to take CATA within campus during the next two 
weeks. 
 
 
Perceptions of the different attributes of driving alone vs carpooling and bus. 



 
Comparing driving alone with carpool or vanpool.  
A little over three-fourths (77.5%) said it was more expensive to drive alone compared to car or 
van pool. Overall, 58.3% said driving alone was more comfortable, but only about 48% of males 
over 50 said it was more comfortable compared to ride sharing.  About two-thirds (65.8%) of all 
respondents said it was more convenient to drive alone that to carpool, but again males over 50 
were less likely to say it was more comfortable (55.5%).  
 
Comparing, driving alone with taking a CATA Bus.  
Fourth-fifths (80.3%) said it was more expensive to drive alone than to ride a bus, but this 
dropped to about 74% for those 60 and older.  Over all, 78.6% said it was more comfortable to 
drive alone but this was lower for females and males 60 and over 70.1% and 65.7% respectively.  
The proportion saying it was more convenient to drive alone than ride a bus dropped from about 
80% for those under 40 to about 74% for those between 40 and 59; to 62.8% for those 60 and 
older. 
 

What might change Commuting behavior 
 
Increasing the Use of Bicycles 
As stated above 2.5% used bicycling as their primary means and another 12.1% used it as their 
main alternative 
 
Overall, 34.7% would be very likely or somewhat likely to ride bicycles to campus if they had 
better bicycle routes between their home and campus. Not surprisingly, this varied by how far 
one lives from campus.    About three-fifths (61.3%) of those who lived within five miles of 
campus said they would be very likely or somewhat likely to bicycle if the routes from home 
were better for bicycles.  In addition a quarter (25.3%) of those living more than five miles from 
campus said they would be very likely or somewhat likely to bicycle if these routes were better.   
 
Furthermore, 29.9% said they would be very likely or somewhat likely to bicycle to campus if 
there were more on road bicycle lanes on campus.  A little over half (53.8%) of those who live 
within five miles of campus would be very or somewhat likely to bicycle to campus if there were 
more on road bicycle lanes on campus and one-fifth (21.4%) of those who live more than five 
miles would.  In addition, 29.3% said that they were very likely or likely to bicycle if there were 
more secure areas for locking bikes on campus. 
 
It should be noted that the responses to those three questions are highly correlated.  The three 
Pearson’s correlations between them range between .872 and .912.    Consequently,  of those 
who said that better bicycle lanes on campus would make them more likely to commute, 95.4% 
said that better bicycles routes from home would also make them more likely to bicycle.  
Similarly, of those who said more secure areas for locking bikes on campus would make them 
more likely to commute, 92.6% said that better bicycles routes from home would also make them 
more likely to bicycle.  
 
 



Hence it is reasonable to conclude that improving conditions for cyclists, especially with 
improving roads to campus, would noticeably increase the number of who bicycle to work.   
 
There are however, two caveats.  First much research suggests that expressing an intention to 
change one’s behavior and actually doing so, are not the same.  Second for each question, of the 
approximately 2500 who answered the question, 25 of those who said they were likely to bicycle 
if certain improvement were made already bicycle as their main means of commuting.  Hence 
the maximum possible gain in cycles is approximately 1% less than the percentages in the 
preceding paragraph. 
 
Increasing the Cost (or Perceived Cost) of Driving 
At the time of the survey (Jan-Feb 2009) the cost of fuel was between $1.50 and $2 per gallon. 
Among those whose primary means of commuting is driving alone, 15.9% said they would do 
this less if fuel rose to between $ 3.00  to $3.50 per gallon and this increased to 23.9% if fuel 
were between $ 3.50 to $4 per gallon3.    
 
While there are many situations where we would hesitate to assume that most people’s 
predictions of their behavior are accurate, answers to the questions above are probably rather 
valid.  For at various points during the previous year or two, fuel prices had actually reached that 
level and people had an opportunity to observe their behavior under those circumstances. 
 
When the price of gasoline peaked at over $4 per gallon, one of the authors was quite struck by 
the fact that people’s conversations were very much focused on that cost but not on other costs of 
driving such as maintenance and wear and tear.  At $4 per gallon, a car getting only 20 mpg costs 
20 cents per mile for fuel.  By AAA, estimates the average car costs 5.5 cents per mile for 
maintenance and tires and another 18 cents per mile for depreciation. This totals 23.5 cents per 
mile,  more than the cost of gasoline for a car that is not at all fuel efficient. While depreciation 
only has a direct economic effect when one sells a car, it can be regarded as a proxy for  the fact 
that the more a car is used, the sooner one must spend money on a replacement car. 
 
Hence we decided to do two things.  1)  to see what people thought was the cost per mile of wear 
and tear on the average car.  2)  to perform an experiment to see whether providing information 
on maintenance and wear and tear affected respondents beliefs about these costs. 
 
The experiment was performed as follows.   The sample was randomly divided into three groups. 
One week before taking the survey Treatment group 1 received information about the per mile 
cost of maintenance and wear and tear.   Treatment group 2 received only information about the 
per mile cost of maintenance.   Both groups received information about the cost of busses and 
van-pooling and the cost of gasoline for their commute..  Treatment 3 was a control group that 
did not receive any of the extra information. 
 
We asked those in the experimental groups if they read the information and found that a  large 
majority of people in the two experimental groups did not read the information at all and most 
                                                      
3 The fuel economy (miles per gallon) of the respondent’s car made little difference in the responses to 
these questions. 
 



who read it only skimmed it.   In the two experimental groups, only 28.3% read it carefully and 
the same % did the computations that it offered.  
 
For the next analysis, those who did not read the information at all were placed with the control 
groups and we distinguished those who read the information from those who did not read or did 
not receive the information.   
 
Regardless of whether they read the information most people (63.4% of those responding to the 
question) said that when thinking about the cost of driving, maintenance and wear and tear is a 
cost they think about.  However,  while approximately 90 % of the sample answered this 
question, when asked to guess the cost of depreciation less than 20% gave an answer and less 
than one third gave an answer for wear and tear.  For both questions,  most people answered “I 
have no idea”   This suggests that most people’s decisions on driving are not very influenced by 
this cost. 
 
Among those who did answer these questions about costs, there were some interesting results.  
Among those who read it carefully or skimmed, the mean answer for depreciation was 17.36 
cents per mile, quite close to 18 cents per miles  in the information  (Note however that the 
responses showed considerable variance around this mean.  The group who did not read this 
information over-estimated the cost at a mean of over 26 ¢ per mile. All groups considerably 
overestimated the maintenance cost per mile, with those who did not read the information giving 
the largest overestimate. 
 
{In a later draft we will add an analysis of whether examining the information provided had any 
influence on transportation behaviors or intentions) 
 
Increasing the Cost of Parking  
 
The survey asked if the annual cost of a parking permit at MSU were to increase to $800 how 
likely the respondent would be to Carpool and share the parking costs?”   and how likely he/she 
would be  to take the bus. 
 
Almost one-third (32.8%) are “likely” or “very likely” to carpool if cost of parking increased that 
much.  25.7% say they are likely” or “very likely” to take a CATA bus, if cost of parking 
increased that much.  Some said they would do both if the parking rate increased this much.   
The total % who said they are likely or very likely to take at least one of those actions is 39.2%. 
 
While such a strategy offers definite possibilities of reducing MSU’s carbon footprint, one other 
finding suggests a disadvantage of such a plan.  A number of respondents expressed great anger 
at this prospect, in the open ended comments and e-mails and these have not yet been analyzed. 
 
Increased convenience of busses. 
As we saw above, having park and ride lots with commuter busses at rush hour, and making 
busses closer to where people live and faster (no more than 10 minutes more than taking a car) 
offers possibilities of increasing bus ridership.  Neither of these will make most people use the 



bus.  But they might increase bus ridership noticeably from the current percentage of less than 
2%. 
 
Opportunities for Employees to come to Work less often 
One way for employees to consume less fuel, spend less money and less time commuting is to 
come to work fewer days per week.  Two major ways of accomplishing this have been discussed 
in various work organizations. One is to restructure the work week to allow the total work week 
to be divided into fewer days. (e.g., four ten hour days instead of five eight hour days).  The 
other is to allow for telecommuting, whereby the employee works from home part of the time. 
 
We asked respondents if they thought they could do their jobs as well if these practices were 
available and asked how many would be interested.   In our analysis, we excluded those 320 
(12.5% of our sample) who are faculty and do not have an administrative appointment (those of 
ranks of Lecture through Professor and including visiting faculty with those ranks) on the ground 
that faculty already have the flexibility to work at home much of the time. 
 
Over half (57.8%) of these respondents thought they could do their job as well if they came in 
fewer but longer  days each week   Another 21.7%  thought “maybe” they could do their jobs as 
well.   Of these people 53.7% are definitely interested in this possibility and another 29.1% are 
possibly interested.   
 
Slightly over half (50.4%) thought that they could do their jobs as well  and if they worked from 
home (telecommuted) some of the time and another 21.5% thought that they could maybe do 
their jobs as well.  But overall, only 11.8% actually came to campus less often during the past 
two years than previously suggested that very few saw that as an option. 
 
Of this non-faculty sample, 92.4% come to campus five or more days per week and only 2.5% 
come in three or fewer days per week.   Most people (79.3%) think they could come in fewer 
days and still do their jobs as well.  36.0% think they could come one day less per week, 30.9% 
think that they could accomplish this in two days per week on campus and another 12.4% think 
they could come three or more days less than currently. 
 
Attitudes towards the Environment and Energy Conservation 
Other studies indicate that conserving energy is strongly related to a pattern of beliefs about the 
importance of protecting the environment. 
 
The survey asked what should be done about the problem of global climate change.  About half 
(52.1%) thought it is a serious and urgent problem and that we should begin dealing with it now, 
even if this involves significant costs, while 37.5% thought that the problem  should be 
addressed, but its effects will be gradual and we can take steps that are low in cost.    This shows  
somewhat more concern than found by a 2006 survey of the general US population.  In that 
survey only about 42% chose the most urgent alternative and a total of about 75% (vs 89.6% of 
MSU) thought that the problem should be addressed.  (see Leiserowitz 2008) 
 
 



About two-thirds (64.1%) of respondents 60 and older and of non union employees (67.5%) 
thought it is a serious and urgent problem and that we should begin dealing with it now, even if 
this involves significant costs compared with half (50.4%) of those under 60 and 41.3% of union 
employees. 
 
During the past two years, almost all respondents recycled (91.4%) and combined errands to 
make fewer trips (88.7%).  About three-fourths (74.3%) used compact fluorescent lights in their 
homes and a little more than half (56.3%) changed their driving style to be more fuel efficient.  
Among those under 40 males were more likely to have change their driving style (59.0% vs. 
46.6%) but this was reversed for those 60 or older where 64.7% of females compared with 
54.2% of males changed their driving styles.  One quarter (25.3%) replaced a car with a more 
fuel efficient one.  Females under 40 were somewhat more likely to have gotten a more fuel 
efficient car in the past two years than males under 40 (24.4% vs. 19.8%) but nearly a third 
(32.4%) of males 60 or older got a more fuel efficient car compared with 21.2% of females 60 or 
older. 
 
At a later point, we will also examine the association between these attitudes and behaviors with 
commuting behaviors and intentions. 
 
Next Phases. 
 

1) Our data tells us approximately where (i.e.,  near what major intersection) each respondent lives.  
This information can be combined with our survey to tell us: 

a) In which parts of the greater Lansing area will improved bicycle routes make the greatest 
contribution to  increasing the number who bicycle to campus? 

b) In which parts of the greater Lansing area is there the greatest demand for park and ride 
lots? 

c) In which parts of the greater Lansing area, might an additional CATA route make sense? 
2) Compute MSU’s current carbon footprint. 
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