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Overview


“Sustainable development” is a relatively new term in higher education in the United States. Only after the Earth Summit, held in Rio de Janeiro in 1992, did this term become part of the common vocabulary of educational institutions. Generally speaking, sustainable development, when adopted by higher education institutions refers to the necessary activities of the institution are ecologically sound, socially just and economically viable, and that they will continue to be so for future generations. 

In order for colleges and universities to make the transition to sustainable development, one key issue they must confront is transportation. Transportation is an essential component because the daily movement of people back and forth to campus in automobiles burning fossil fuels is one of the largest impacts a typical educational institution imposes on the life-support systems of the planet (Havlick and Toor, 2003). This report explores transportation issues on college and university campuses, how colleges and universities are making the transition to sustainable transportation and the opportunities and barriers for sustainable transportation at the University of Wisconsin-Green Bay.


Over the past 40 years, university and college campuses across the United States have experienced an increase in students, staff, and faculty. In addition to this growth, per capita automobile use and ownership have increased at such a rate that the personal automobile has become the dominant mode of transportation. These two factors create a common and widespread problem of automobile overspill beyond campus parking facilities on many college and university campuses.


The traditional and unsustainable approach taken by campus transportation planners to deal with an overabundance of autos is to increase the supply of car storage and parking areas. Man urban and rural campuses have abandoned this approach over the last 10 years, because of a lack of land available for new parking lots, the high cost of building parking structures, pressure from surrounding communities to reduce negative off-campus parking and traffic impacts, and a desire to preserve air quality and campus green spaces. The campuses have replaced the traditional approach with a new vision of campus transportation planning based on expanded transit access, better bicycle and pedestrian facilities, and financial incentives for students, faculty, and staff to drive less. This new vision is known as transportation demand management (TDM) and is defined as a collection of tools, approaches, and strategies to encourage single-occupant drivers to use other means of transportation (Havlick and Toor, 2003). As mentioned above, these strategies can include: parking management, the use of financial incentives, improved transit access, improved infrastructure for pedestrian and bicycle travel, and promotion and marketing efforts.


TDM programs in use at campuses across the United States vary because of diverse institutional conditions such as: differences in the physical transportation infrastructure in the surrounding area, the physical layout of the campus, the philosophy about transportation priorities as determined by the governing body or student initiatives, and the resources available to create efficient campus transportation options. 


In an effort to identify successful TDM approaches of universities with similar demographics and surroundings as UW-Green Bay, the Transportation Subgroup of the Environmental Science & Policy Capstone class reviewed case studies of TDM applications in use at campuses across North America. The universities most similar to UW-Green Bay in regard to demographics and surroundings include Cornell University in Ithaca, N.Y., and the University of New Hampshire in Durham, N.H.


Cornell University exemplifies the many universities in the United States that have initiated TDM strategies. In the late 1980s, the university was experiencing tremendous growth in vehicle traffic and parking shortages. Instead of following the traditional model of building more parking spaces and roads to accommodate the 9,000 employees driving in single-occupant cars every day, Cornell implemented a TDM program. Staff and faculty were the only individuals targeted as ideal candidates to partake in the TDM strategies since they are the primary commuters to the university; most students live on campus or in close proximity. Key components of Cornell’s program included: implementing a specific car-pooling initiative, Rideshare, which provides cash incentives or free parking to promote car-pooling; initiating OmniRide, a partially or fully subsidized transit service from employee benefits for full- and part-time employees; and increasing parking fees by 6 percent a year over a subsequent five-year period.


After just one year of the program, the financial savings were far greater than Cornell anticipated. The original projections from 1991 called for a first-year savings of $53,504. The actual savings amounted to $635,634. By the end of 1993-1994, the savings were almost $4 million.


Similar to Cornell, the University of New Hampshire began experiencing core campus parking congestion. Because of this congestion and a long-term commitment to sustainability, the university began the transition to a transportation demand management system that focused on multi-modal service to, from and around campus. The first TDM strategy initiated was the Yellow bike co-operative. For a $5 annual membership fee, UNH students were given a key to use any bike on campus and within the town of Durham. In the fall of 2002, UNH expanded its TDM system and commenced a transit and car-pool program. The two transit systems that serve the campus include: the Wildcat Transit and the Campus Connector. The Wildcat Transit connects the campus with nearby cities and the Campus Connector connects the outer campus with the campus core. Both the Wildcat Transit and Campus Connector are fare-free to university students, faculty, and staff. In an effort to encourage car-pooling, 50 spaces in a lot adjacent to the campus core were set aside for car-poolers. In contrast to Cornell, this program offers no direct financial benefits to the users in terms of parking prices. 


In addition to the strategies listed above, UNH students proposed and adopted a mandatory fee for transportation services. Set at $35 per graduate and undergraduate student, the fee generates approximately $375,000 of funding for expanded transportation options at UNH. Of the $375,000, transit will receive $350,000 and the remaining sum will fund improvements to the Amtrak station, the bicycle programs and infrastructure, and a night safety program.


With this background in hand, the Transportation Subgroup of the Environmental Science & Policy Capstone class attempted to determine what TDM strategies might be most successful at UW-Green Bay.

Transportation & UW-Green Bay
Construction of the University of Wisconsin-Green Bay campus began in 1968 – three years after receiving authorization from the state Legislature – 700 acres about four miles north and east of downtown Green Bay.  The campus was significantly removed from the major business and population center at the time, and continues to be so today. 

The final draft of the proposed Master Plan for the campus describes its “fundamental character” as being “ex-urban.” That is, it is on low-density land beyond the urban fringe, distancing students and staff from many of the amenities of an urban setting. Chuck Lamine, planning director for the Brown County Planning Commission, describes the campus similarly, but in an even less-appealing manner. Lamine likens the UW-Green Bay campus to an industrial park – a place with buildings, parking lots and highways leading to and from it, but not a campus integrated into the surrounding community. By location and design, UW-Green Bay is an isolated campus. It is a place where people come, attend classes or go to work, and then leave.

And that isolation appears to be increasing as population growth has skyrocketed in suburban communities west, south and southeast of the city – areas even more removed from the UW-Green Bay campus. The population of the Village of Bellevue, for example, increased 18.4 percent just since 2000, while Suamico’s population climbed 21.5 percent;  Howard’s 14.2 percent; the town of Lawrence, 53.3 percent; and the town of Ledgeview, 33.2 percent. (Green Bay Press-Gazette, 2005)

While the isolation of the UW-Green Bay campus has most likely had some benefits through the years, it has led to a dependency on single-occupancy vehicles as the primary means of transportation to and from campus. There are few transportation alternatives available to 5,826 students, 279 faculty, and 490 staff members (numbers as of Fall Semester 2005). For most, the distance is too far to walk. There are no designated bicycle routes or trails leading to and from campus, although the recently completed Eastern Arterial does include a bike lane that could help connect campus-goers to parts of eastern Green Bay and Bellevue. Bus transportation to and from campus is limited and time-consuming, making mass transit use impractical for most. 

A November 2005 online survey of transportation habits revealed that 88.7 percent of the campus’ 4,621 non-residents commute to campus by motor vehicle daily or almost daily, and of that amount, only 11.1 percent car pool most or all of the time. (See Appendix B.) An estimated 43.5 percent are traveling 11 or more miles round trip. This translates into an estimated 10,857,041vehicle miles annually, just getting to and from the UW-Green Bay campus. (See Appendix 1 for an explanation of assumptions used to determine total miles.)

Vehicle emissions for these trips are estimated at 71,494 pounds of hydrocarbons, 540,827 pounds of carbon monoxide, 35,815 pounds of nitrogen oxide and 10,622,224 pounds of carbon dioxide. As estimated 538,623 gallons of gasoline is consumed in the process.

These numbers support Toor’s assertion that transportation “is one of the largest impacts a typical educational institution imposes on the life-support systems of the planet.” (2003) 

Ultimately then, UW-Green Bay’s location – its ex-urban setting – serves as a major detriment to developing a sustainable campus unless it can adopt a Transportation Demand Management approach.

Toor, however, notes that campuses that have focused on expanding their transportation efforts to reduce reliance on automobiles are most often motivated by economics, i.e. it’s more expensive to build parking spaces or parking structures than it is to invest in alternatives to single-occupant auto transportation. Cost of construction ranges from $15,000 to $30,000 per net new parking space, according to Toor’s research. 

Other motivating factors include:

Availability of land for parking spaces. Many campuses are landlocked and highly developed. Land is at a premium and administrators are forced to choose between parking facilities, or reducing the need for them so that land can be used for new academic structures.

Pressure from surrounding communities. Increases in traffic on some campuses often negatively impact parking and traffic in nearby business and residential areas that are not part of campus.


High densities of employment and residents on or adjacent to campus. Walking, bicycling and public transit is not uncommon in these circumstances and is relatively easy to encourage.




Most of these motivating factors are lacking at UW-Green Bay. There’s plenty of land available for parking; academic needs do not compete with the need for more parking. Since the campus is isolated, it does not create additional transportation pressures on surrounding communities. Thus, there’s no pressure on the campus from those communities to act to reduce our transportation footprint. And, we lack high densities of employment and residents on and near campus. The campus’ proposed Master Plan reveals that the student population is widely distributed throughout Brown County and several others in Northeastern Wisconsin; and there are no significant employment enclaves within walking or bicycling distance from campus.

While cost to construct parking spaces remains an economic factor, it is apparently not enough of one to deter the campus administration. The final draft of the proposed Master Plan, acknowledges that the university’s commitment to environmental ethics “competes with the social and physical realities of a dependence on automobiles at UW-Green Bay.” It also notes that convenient parking and the ability of students to have cars on campus “is a positive influence on recruiting.”

The plan calls for adding 1,815 new parking spaces, bringing the total on campus to 6,141, in order to accommodate an increased student population of 7,500 (up from approximately 5,500 now). The largest additions would be to the East Housing Lot (772), compensating for the removal of two existing housing lots; the Wood Hall lot (611); the new Kress Events Center lot (485); the Weidner Center lot (292); and the Lab Sciences lot (227). 

Other transportation initiatives in the proposed Master Plan include:

Constructing an Inner Loop Road to help with circulation and way-finding, reducing the amount of driving on campus. The road would include pedestrian walkways and dedicated bicycle lanes, thereby encouraging alternative transportation in the campus core.

Increasing parking fees and promoting the use of city transit. The plan notes that the current parking permit fee of $68 annually (now $76) is the lowest rate in the University of Wisconsin system. The plan, however, is short on specifics regarding how much fees should be raised and also on how city transit use should be promoted. In the 2004/05 academic year, the campus issued 7,514 parking permits.

Developing a small retail area on campus. Retail development on campus can reduce vehicle miles traveled by creating jobs within walking or bicycling distance and also by reducing the frequency of off-campus trips made by campus residents.

While some of the Master Plan proposals would push the campus a little closer to sustainability – if effectively implemented – there is much more that the campus could and should do in order to take a much larger step in that direction. 

The Transportation Subgroup of the Environmental Science & Policy Capstone class conducted extensive research into existing alternatives to single-occupancy motorized vehicles as a means of commuting, and the transportation habits of the campus population. The existing alternatives, not unexpectedly, revealed significant shortcomings. Information on the transportation habits combined with research on transportation demand practices led the subgroup to several recommendations. If implemented they would make the UW-Green Bay campus much more environmentally friendly and move it farther along on the sustainability continuum.

Our research included two significant data gathering and analysis efforts: A geographical information systems (GIS) analysis and an online survey to the entire campus population. 

GIS Analysis
The campus Master Plan recommends that UW-Green Bay “[P]romote use of city transit options” by coordinating “with the City of Green Bay, Brown County, and the Wisconsin Department of Transportation.” If the campus community reduces its dependence on automobiles there should be a decrease in the demand for parking and therefore no need to construct more parking lots.  Furthermore, as demonstrated by the environmental impact analysis noted earlier in this report, any reduction in the use of fossil fuels, or the amount of pollutants that are being emitted, via transportation-related activities around and on campus is a movement toward sustainability. 

However, the Master Plan neglects to discuss at length other alternatives that should be considered in trying to reduce the number of automobiles coming to campus on a daily basis; even though it also recognizes that “[T]he Green Bay Metro bus system is currently limited in its effectiveness to decrease automobile dependence due to the low frequency and extent of service.”  

With these factors in mind, the Transportation Subgroup of the Capstone class completed a geographical information systems (GIS) analysis to determine where individuals that are commuting to campus reside within Brown County and where those residences lie in relation to the Green Bay Metro Transit bus system.  The analysis helped to determine whether turning to public transit is actually the best option for the University at this time by estimating the number of people that reasonably have the choice to utilize the bus system.   

The process used to conduct the analysis is called geocoding and it was carried out using ArcGIS 9 software.  This is a procedure that is used to place information that is not in spatial map format, such as a list of street addresses, as points on a map.  ArcGIS 9 does this by assigning geographic coordinates to the original datapoints.  

The first step in completing the analysis was to obtain data files containing the street addresses of all students, faculty and staff who maintain a permanent address that is not on campus property, in Brown County.  This information was collected from the Office of Institutional Research at UW-Green Bay in two separate files: one containing student addresses and one with faculty and staff addresses. (Names were not included.) The student information provided several challenges, mainly rooting from the fact that students can have three addresses on file with the university (one mailing address, one permanent address, and a campus address if they have one).  For the purposes of this analysis all post office boxes and apartment numbers were removed along with those addresses that were located on-campus.  At this point the assumption was made that even if a student had a year-round address listed, such as their parents home, as well as another address, such as an apartment they may share with their friends, they would likely be commuting often between the two addresses and therefore no effort was made to distinguish between the two.  Mapping of all addresses was approximately 92% successful (482 faculty and staff addresses were plotted out of 526 and 2,091 student addresses were plotted out of 2,279).  Error associated with the analysis is discussed later on in this portion of the paper. 

The second step in conducting the analysis was to acquire a GIS reference layer that contained street centerline files.  This analysis was completed using the U.S. Census Bureau's TIGER roads data set, retrieved from the Geography Network (http://www.geographynetwork.com), for Brown County.  These files contain fields for street names, street prefix and suffix direction, street type, address range fields (for both the left and right hand sides of the street), and the street ZIP code, all of which allows ArcGIS 9 to process the geographic coordinates of the address.  

After all the data were obtained, it was added to a new ArcMap project.  ArcGIS contains a geocoding algorithm that has an address-matching component.  The algorithm first searches the reference data file, in this case the one containing the centerline information, to find a match for the given address.  If a match is found, the address will be tagged and the program will move on to the next address listed in the data file.  If no match is found, the user is then given the option to manually match it.  In this analysis, ArcGIS was able to automatically plot approximately 75% of the addresses in both datafiles.  (See Appendix C for information on error possibilities.)

Once all of the addresses were plotted along the centerline layer another data file containing the Green Bay Metro Transit bus routes, provided by the Brown County Planning Commission, was added to the project.  From this information, three maps were created.  Map 1 represents all of the faculty and staff and student residences within Brown County.  

From this analysis it was determined that 482 faculty & staff and 2,091 students have a permanent address within Brown County on file with UW-Green Bay.  Table 1 shows the number of residences located within each ZIP code in the County.  Map 2 shows all of the faculty and staff and student residences that are located within a half a mile of any Green Bay Metro Transit bus route.  Map 3 illustrates residences located along only bus route #7, which includes UW-Green Bay as a stop and is the only bus an individual can take that will go directly to campus without requiring a transfer at the downtown station

.  From this analysis it was determined that 332 faculty and staff and 1355 students live within one half mile of at least one Green Bay Metro bus route; however, only 93 faculty and staff and 367 students live within one half mile of bus route #7.  From this analysis it can be concluded that public transit, as it is currently designed, may not be the best resource for UW-Green Bay in terms of reducing the number of cars coming to campus daily due to it’s lack of popularity and proximity to commuters.  

From this analysis it was determined that 332 faculty and staff and 1,355 students live within one half mile of at least one Green Bay Metro bus route; however, only 93 faculty and staff and 367 students live within one half mile of bus route #7.  From this analysis it can be concluded that public transit, as it is currently designed, may not be the best resource for UW-Green Bay in terms of reducing the number of cars coming to campus daily because of its lack of popularity and proximity to commuters.  
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Table 1: Number of residences found in different




communities throughout Brown County.
Online Survey
With the help of the Learning Technology Center, the Transportation Subgroup developed an 11-question survey designed to assess the commuting and transportation habits of the campus population. An e-mail inviting recipients to participate in the Web-based survey was e-mailed to the 6,595-member campus population (students, faculty and staff) on Nov. 2, 2005. The e-mail included a link to the survey. Responses were accepted until Nov. 8, 2005. Total responses: 1,849 for a response rate of 28 percent. Of the 1,849 respondents, 82.4 percent identified themselves as students (compared to 88 percent of the total campus population), 5.9 percent as faculty (4 percent of the total campus population), and 11.6 percent as staff (7 percent of the total campus population). Results of the survey were analyzed via cross-tabulations and frequencies through the SPSS program, with the help of Debbie Furlong, director of Institutional Research for UW-Green Bay.

The survey results revealed the following:

Current Commuting Patterns
Nearly 7 in 10 respondents (71.8 percent) commute to campus in a car every day or almost every day. Another 16.1 percent commute via van, sport utility vehicle or truck. Only 7.9 percent have ever walked to campus, while 11.6 percent have biked or skated to UW-Green Bay. The percentages of respondents who walk, bike or skate to campus regularly, however, are much smaller.

Only 11.1 percent of the respondents said they traveled with another person most or all of the time. More than half, 51.2 percent, said they always travel alone.

Nearly one in four respondents who commute said they travel more than 40 miles round trip during each commute, while another 35.3 percent traveled between 6 and 40 miles round trip. Some 20.7 percent of the commuting respondents travel 5 miles or less round trip, and – theoretically – would be the ones most able to take advantage of a variety of forms of alternative transportation, including walking and bicycling. 

Commuting Alternatives
Car-pooling was the Number 1 alternative form of transportation for 58.2 percent of survey respondents. Another 16.8 percent of the respondents listed walking as their Number 1 form of alternative transportation. One conclusion that can be drawn from this data is that respondents who live close to campus would consider walking. But for respondents who live farther from campus, walking is not a viable alternative.

Respondents also ranked a shuttle bus as a more preferred alternative than using a city bus. 

Barriers to Alternatives
Distance from campus was the most frequently cited barrier faced by respondents in deciding to use alternative forms of transportation (bicycling, walking, using public transit). Nearly half (49.6 percent) indicated they lived too far from campus to use these other options. Only 4.5 percent of respondents said they were not aware of alternative options, indicating that a lack of knowledge is generally not a significant barrier.

Lack of knowledge, however, is a barrier to choosing car pooling as an alternative. A full 54 percent of respondents said they didn’t know of anyone near their residences with class schedules similar to their own. Other car-pooling barriers included “lack of convenience” (35 percent) and restrictions on ability to run errands when traveling to and from campus (37.9 percent).

Economics
It is quite clear from the survey data, comments and verbal feedback generated by the survey that the vast majority of respondents do not want to pay more than the current $76 annual parking permit fee. Response options started with a $100 to $125 category and increased to $201 to $225 annually. 

More than three-fourths of respondents (77.4 percent) checked the first option, indicating that $100 to $125 is the maximum amount they are willing to pay for an annual parking permit to ensure they have a place to park their car on campus. This percentage, however, may be skewed, because respondents who did not want to pay more than the $76 or no more than $100 may have marked the $100 to $125 option because it was closest to the amount they are willing to pay. What can be observed, however, is that the largest portion of respondents selected the lowest category for what they are willing to pay, possibly suggesting that if parking fees were increased, respondents might look to alternative forms of transportation. Only 3.1 percent of the respondents indicated that they were willing to pay as much as $225 annually to be assured a place to park on campus. 

On-campus Residents
A full 41.7 percent of campus residents who responded to the survey said they have used a car, van, SUV or truck  to get to and from classes – some as rarely as once or twice a semester, others as often as every day or almost every day. However, 93.7 percent of respondents said they walk to classes every day or almost every day.

Most campus residents (61.3 percent) leave UW-Green Bay between two and four days per week. The largest reason for leaving campus is to purchase groceries (68.8 percent of respondents), followed by visiting family and friends (60.9 percent), entertainment (59.2 percent), shopping (57.4 percent) and work (40.2 percent). 

Recommendations
Our research led us to the conclusion that the most viable short-term alternative to single-occupant motor vehicle transportation on campus is car pooling. This option could be implemented at a relatively low cost and is the one most likely to gain acceptance from students, faculty and staff. There are numerous other actions UW-Green Bay can and should take to pave the way so other alternatives can be implemented in the future and Total Demand Management can be fully integrated into the campus transportation plan. Ultimately, UW-Green Bay also must be more proactive in working with the city of Green Bay and other neighboring communities to improve non-motorized access to campus; and in developing on-campus housing and retail outlets for both employment and serving the everyday needs of campus residents.

The following is a list of recommendations – based on the research outlined above – designed to help move the UW-Green Bay campus toward a more sustainable future by reducing the number of single-occupant vehicles that travel to and from campus. 

Short-term 
1. Promote car pooling as an alternative to single-occupant vehicle transportation by:

Developing a car pool database that students, faculty and staff can use to search for others who travel to and from campus each day. This database could be used by commuters as well as campus residents who leave campus for work and other commitments.

Offering reduced-rate parking permits to students who agree to car pool, while at the same time providing a limited number of daily parking permits for use when car pooling is not practical, e.g., on those occasions when a car pooler needs to alter his or her schedule.

Providing reserved parking spaces closer to buildings for use by car poolers only.

Educating the campus community regarding the availability of the database and how to use it, as well as the advantages of car pooling and the negative environmental and health impacts of single-occupancy vehicles. This needs to be done on several fronts, including freshman orientation, on a campus Web page, via bulletin boards and the Fourth Estate. Perhaps include an annual “Don’t Drive Your Car to Campus Today” promotional event.

2. Institute economic incentives to discourage students from driving vehicles to campus by:

Gradually increasing parking fees. Use the revenue from the fee increase to invest in alternative forms of transportation. An increase of $10 in one year could generate as much as $75,140 (based on 2004/05 parking permit sales). The amount likely would be less, since some commuters would opt for the lower car pooling fee. However, incremental annual increases would still generate significant revenue which could be invested in the purchase of a shuttle or infrastructure that would make walking, bicycling or skating more viable forms of transportation.

Providing a limited packet of daily parking permits for purchase by people who bicycle or walk to campus but occasionally need to drive here, or are forced to drive to campus because of inclement weather.

3. Reduce the amount of driving by on-campus residents by:

Providing separate dormitory-lot-only parking permits for on-campus residents. Vehicles with these parking permits would not be authorized to park in any non-dorm lots. Thus, residents would be forced to walk, bicycle or skate to class.

Longer-term Options
1. Work with the city of Green Bay to redo the metro bus routes or provide a direct shuttle to and from key population centers and campus.

2. In the alternative, purchase a shuttle or shuttles – with money generated from increased parking fees – to be used to provide more direct access to and from key population centers and campus.

3. Provide students with “free” bus permits for use any time. Include cost in student fees.

4. Institute graduated parking fees based on vehicle type. Provide better rates for hybrids and small, fuel-efficient vehicles, and higher rates as the fuel-efficiency goes down.

5. Establish reserved parking spaces closer to buildings for people who drive more fuel-efficient vehicles.

6. Provide a guaranteed ride home so people who walk or bicycle to work have access to quicker transportation in case of an emergency or inclement weather.

7. Work with city and county planners to develop more bicycle lanes and pedestrian walkways to and from campus.

On-going Recommendations
1. Educate the campus population regarding the benefits and availability of alternative forms of transportation. Working with a senior level marketing class, develop a major public relations campaign to promote and encourage alternative forms of transportation. This will have the added benefit of giving students “real-life” experience and fulfilling the university’s mission of “Connecting learning to life.”

2. Similarly, work with professors and students in the Environmental Policy and Planning program to incorporate transportation sustainability issues into class projects so efforts to address this issue can be on-going. Again, this has the added benefit of giving students “real-life” experience and fulfilling the university’s goal of “Connecting learning to life.”

3. Designate a campus liaison or liaisons to work with and monitor the activities of the city of Green Bay, Brown County, and other campus neighbors (the town of Scott, for example) to ensure that activities taking place outside the campus enhance non-motorized accessibility to and from campus and do not serve as a detriment. The UW-Green Bay campus does not exist in a vacuum. It is impacted – both positively and negatively – by decisions made outside its 700 acres. It needs to take steps to ensure that first, it is aware of those activities, and second, that it has input into those decisions.

The Bigger Picture
1. Campus planning and transportation planning go hand in hand. More amenities must be developed on and near campus, reducing the need for students and employees to travel significant distances and increasing the campus-as-a-community presence, instead of our industrial-park image. This includes developing more retail outlets on or near campus to reduce the need for student residents to leave UW-Green Bay for groceries, entertainment and general shopping. It also includes creating affordable housing on or near campus for students, faculty and staff.

2. Place a moratorium on the construction of new parking spaces on campus. This is the reverse of the “if-you-build-it-they-will-come” mantra, as in, if you build more parking spaces, more cars will fill them. Instead, stop building parking spaces as other recommendations in this plan are implemented.  People will still come to campus, they’ll just find and use alternative means to do so.

3. As the campus reduces the need for parking spaces, use existing parking lots to infill with academic buildings.

Conclusion
As an institution of higher learning, the UW-Green Bay campus has both an opportunity and an obligation to be a leader in the community. This is not always an easy task. Political, economic and cultural pressures often pose significant barriers. The move to sustainable transportation on the UW-Green Bay campus, in particular, will be difficult because it involves a significant cultural shift and long-held attitudes that have led to dependency on the automobile as a primary means of transportation. 

But challenges – confronting them and working through them – are what make leaders of men, women and institutions. UW-Green Bay faces a choice. 

If it chooses to be a leader in the area of sustainable transportation, it can be an example to other educational institutions as well as businesses and governments. It can set expectations that others will strive to meet. It can lead the community into a sustainable future.

If it chooses to continue on its current plan with only the minor modifications outlined in the proposed Master Plan, UW-Green Bay will surely still be held up as an example – an example of how not to do things.
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Appendix A

Miles and Emissions Calculations

Assumptions

– Online survey response is representative of the campus makeup.

– Calculations are strictly for those driving a car, sport utility vehicle, van, or truck to campus.  For these commutes, the type of vehicle and occupancy rate is unknown.  The average emission rates for hydrocarbons, carbon monoxide, oxides of nitrogen, carbon dioxide, and gasoline were obtained from U.S. Environmental Protection Agency (EPA) highway vehicle emission factor models.

– Emission calculations did not account for miles driven by university vehicles or alternative forms of transportation such as the bus.

– Summer enrollment of 1,757, which is the Summer 2005 enrollment.

– Information about the number of commutes per year of different employees and students was not available so the following assumptions were made:


Faculty travel for a total of 38 weeks


Faculty travel on average 4.6 days per weeks


Staff travel for a total of 48 weeks


Staff travel on average of 4.8 days per week


Students travel for a total of 30 weeks, spring and fall semesters


Students travel on average 3.5 days per week during the spring and fall semesters


Students travel for a total of 4 weeks during the summer semester


Students travel on average 4 days per week during the summer semester

Calculations

Trips per year = Number of students commuting x Number of weeks x Days per week they commute x car-pooling factor (based on percentage of survey respondents that cited car-pooling) + Number of students commuting in the summer x Number of weeks they commute x Days per week they commute x Car-pooling factor + Number of faculty commuting x Number of weeks they commute x Days per week they commute x Carpooling factor + Number of staff commuting x Number of weeks they commute x Days per week they commute x Car-pooling factor

Total mileage traveled per year = (Trips per year x decimal percent that commute between 0-5miles x Average mileage for those that travel  0-5miles) + (Trips per year x decimal percent that commute between 6-10 miles x Average mileage for those that travel 6-10 miles) + (Trips per year x decimal percent that commute between 11-20 miles x Average mileage for those that travel 11-20miles) + (Trips per year x Decimal percent that commute between 21-30 miles x Average mileage for those that travel 21-30 miles) + (Trips per year x Decimal percent that commute between 31-40 miles x Average mileage for those that travel 31-40 miles) + (Trips per year x Decimal percent that commute more than 40 miles x Average mileage for those that travel over 40 miles) 

Emission Coefficients

	Passenger cars                                                               
	 

	Component
	Emission rate and Fuel Consumption
 per mile (mi)2

	Hydrocarbons
	2.80 grams

	Carbon monoxide
	20.9 grams

	Oxides of nitrogen
	1.39 grams

	Carbon dioxide
	0.916 pounds

	Gasoline
	0.0465 gallons

	 
	 

	Light trucks, SUVs, vans
	 

	Component
	Emission rate and Fuel Consumption
per mile (mi)2

	Hydrocarbons
	3.51 grams

	Carbon monoxide
	2707 grams

	Oxides of nitrogen
	1.81 grams

	Carbon dioxide
	1.15 pounds

	Gasoline
	0.0581


Table 1:  Average emission rates for hydrocarbons, carbon monoxide, oxides of nitrogen, carbon dioxide, and gasoline.  Information obtained from U.S. Environmental Protection Agency (EPA) highway vehicle emission factor models.

Recommendations

There are a number of strategies that could help in calculating greenhouse gas emissions more accurately.  They include:  


– Vehicle-specific data (vehicle type or model year).  This information could be collected by the bursar’s office, which issues individual parking permits to employees and students.


– More precise data on employee and student residences.  


– A precise survey for determining institution-specific transportation behavior (number of weeks of travel per year, number of commutes per week, mode of transportation, and car occupancy ratio).

Appendix B

Online survey, Nov.  2-8,  2005
tc "" \l 2
To:  UWGB students, faculty, and staff:

The attached survey is part of a research project being conducted by students in the Environmental Science & Policy program at the University. It focuses on how university students, faculty and staff use different forms of transportation to meet their needs. The survey should take no more than 5 minutes to complete.

We hope that you will help us to better understand campus transportation needs. Your responses will be kept confidential. Overall findings from the survey will be incorporated into a class research paper and our public presentation of the project results in December 2005.

Participation in the survey is voluntary and you will not be penalized or denied any benefits to which you are entitled if you decide not to complete the survey. You also may discontinue participation at any time without penalty.

Thank you for your assistance.

Commuting and Transportation Habits Surveytc "Commuting and Transportation Habits Survey" \l 2
Completing this questionnaire indicates that I am at least eighteen years of age and I am giving my informed consent to be a subject in this study.

 Please indicate your answers to the following questions with an X or check mark.

 1. If you commute to campus, what is your primary means of transportation? (Mark one answer for each row).

	
	Never
	Very rarely (once or twice a semester)
	Sometimes (about once a week or so) 
	Often (not every day, but several times a week)
	Very often (Every day or almost every day)

	Car
	9.5
	4.1
	4.7
	9.9
	71.8

	Van, SUV or truck
	60.5
	15.4
	4.2
	3.9
	16.1

	Motorcycle, scooter
	94.6
	2.5
	1.5
	.6
	.8

	Bicycle, skate
	88.4
	7.3
	2.5
	.5
	1.3

	Walking
	92.1
	3.8
	1.4
	.8
	1.8

	Bus
	94.8
	2.2
	.8
	.7
	1.5


Comments:  71.8% of the respondents drive a car as their primary means of transportation very often; 7.9% of respondents have walked to campus; 11.6% of respondents have biked or skated to campus

2. If you are a campus resident, what is your primary means of getting to and from classes? Do not include information about how you travel when you leave campus. (Mark one answer for each row.)

	 
	Never
	Very rarely (once or twice a semester)
	Sometimes (about once a week or so) 
	Often (not every day, but several times a week)
	Very often (Every day or almost every day)

	Car
	61.9
	22.4
	7.9
	3.3
	4.5

	Van, SUV or truck
	96.6
	2.2
	1.2
	0
	0

	Motorcycle, scooter
	99.8
	.2
	0
	0
	0

	Bicycle, skate
	86.1
	6.3
	3.9
	1.5
	2.2

	Walking
	3.0
	0
	.8
	2.4
	93.7

	Bus
	99.5
	0
	.2
	0
	.2


Comments:  38.1% of respondents have used  a car to get to and from classes and 3.6% of respondents used a van, SUV, or truck to get to and from classes, which totals 41.7% of the respondents have used a motor vehicle to get to and from classes; 93.7% of respondents walk to classes very often (everyday or almost every day).

3. If your primary means of transportation is by motor vehicle, how often do you commute or travel with another person?

51.2% Never

22.4% Rarely

15.3% Occasionally

6.5% Most of the time

4.6% All of the time 

Comments:  48.8% of the respondents have carpooled; 4.6% of respondents carpool all of the time.

4. If you drive to or on campus now, would you consider any of the following means of transportation? (Please rank in order of consideration, with 1 being the option you would most likely consider and 5 being the option you would be least likely to consider.)

	Transportation
	1
	2
	3
	4
	5

	Bicycle
	10.8
	21.7
	13.9
	41.4
	12.1

	Walking
	16.8
	8.7
	9.3
	11.2
	53.9

	Bus
	6.4
	14.2
	39.1
	15.7
	24.5

	Shuttle from park & ride
	8.7
	36.1
	19.2
	18.5
	17.4

	Car-pooling
	58.2
	15.3
	14.0
	5.1
	7.4


Comments:  Respondents chose a shuttle bus over a city bus for an alternative form of transportation; 58.2% of the respondents would consider car-pooling to be their #1 alternative form of transportation; below car-pooling, 16.8% of the respondents listed walking as the #1 form of alternative transportation.  The assumption that could be drawn from this data is that the respondents who live close to campus would consider walking, but to the respondents who live far from campus walking is not a viable option. 

5. If you commute to campus, how many miles ROUNDTRIP is your commute?

20.7% 0-5 miles

15.8% 6-10 miles

18.0% 11-20 miles

14.1% 21-30 miles

7.4% 31-40 miles

24% More than 40 miles

Comments:  24% of the respondents, who commute, drive more than 40 miles roundtrip; 20.7% of the respondents, who commute, drive 0-5 miles roundtrip (this implies that 20.7% of the commuting respondents could take advantage of all of the alternative forms of transportation including walking and bicycling)

6. What barriers, if any, keep you from choosing to bicycle, walk or use public transportation as your form of transportation? (Check all that apply.)

41% Lack of convenience

38.7% Not enough time

49.6% I live too far away from campus

4.5% Not aware or knowledgeable of the options

18.7% Lack of public transportation near my home

21.5% Lack of safe route to bicycle or walk

Comments: 4.5% of respondents were not aware of alternative options of transportation- implying that in general respondents are aware of alternative options; 21.5% of the respondents indicated that there is a safety issue involved with walking and biking; 49.6% of the respondents indicated that they lived too far from campus to utilize these other options.

7. What barriers, if any, keep you from carpooling? (Check all that apply.)

35% Lack of convenience

13% Not enough time

3.8% It’s an invasion of my privacy

37.9% Limits my ability to run errands when traveling two and from campus

54% I don’t know of anyone near my home with a similar class schedule

Comments: 54% of the respondents indicated a lack of knowledge regarding who they could conveniently car-pool with; the two other large barriers were 37.9% of the respondents indicating an inability to run errands and 35% of the respondents indicated a lack of convenience.

8. What is the most you are willing to pay for an annual parking permit to ensure you have a place to park your car on campus? The current permit fee for the year is $76.

10.2%
Assumption under $100

77.4% $100 to $125

6.4% $126 to $150

1.8% $151 to $175

1.1% $176 to $200

3.1% $201 to $225

Comments:  Due to comments made by respondents, in addition to other verbal feedback on the survey it is safe to assume that the individuals who didn’t answer this question do not want to pay anymore than the $76 for parking.  It may also be assumed that respondents who did not want to pay more than the $76 or no more than $100 marked the $100-$125 category as an only option.  With that being said the results in the $100-$125 category may be skewed.  However, what can be observed is that largest portion of respondents selected the lowest category for what they are willing to pay.  This may suggest that if parking fees were increased respondents may look to alternative forms of transportation.  3.1% of the respondents did indicate that they would be willing to pay $201-$225 to ensure a place to park on campus.


9. If you live on campus, in an average week, how many days do you leave the university?

  2.8%- 0 days

  14.7%-1 days

  20.3%-2 days

  23.5%-3 days

  17.5%-4 days

  10.7%-5 days

  5.3%-6 days

  5.3%-7 days

Comments:  Most of the campus residents leave between 2-4 days per week.

10. What are your most common reasons for leaving campus? (check all that apply)

*60.9% Visit family and friends

*59.2% Entertainment 

*68.8% Groceries

*57.4% Shopping

*40.2% Work

23% Miscellaneous errands

6.8% Other (please specify)

Comments:  *These percentages only reflect student resident respondents.  The largest reason students residents leave campus is for groceries with 68.8% of the respondents leaving; second reason is to visit family and friends with 60.9%  leaving; third is 59.2% for entertainment; a close fourth is 57.4% for shopping and lastly 40.2% for work.

11. Are you a 

82.4% Student

5.9% Faculty member

11.6%Staff member

Comments:  5,826 students + 279 faculty + 490 staff=6595 total; 88% of total campus population is students; 4% of total campus population is faculty; 7% of total campus population is staff; the above respondents were well representative of the entire campus population.

Appendix C

GIS Analysis and Error Potential

Sources of error are always a risk when conducting geographic information systems (GIS) analysis.  Literature notes that there are two sources of error, or uncertainty, associated with the process of geocoding: (1) the completeness, correctness, consistency, currency, and accuracy of the data files being used for reference and (2) the specific logic and assumptions associated with the geocoding techniques used by the software (Karimi & Durcik 2004).  In this analysis, noting that 92% of the addresses provided were plotted on the maps, it can be inferred that amount of error suffered was minimal and did not have a significant effect on the overall conclusions drawn.  However, no analysis is without error therefore it is still important to recognize the sources.  

The main source would be from inconsistencies in the road names between the TIGER files and the county, which is the name that would be in the address file.  For example while Brown County would use University Avenue, the TIGER file may refer to the same road as State Highway 54.  Most of the error associated with this could be solved through the manual process of matching addresses, however at times it was impossible to interpolate the information that was given.  Another source of error would be similar street names in different communities within the county (i.e. Main Street).  This error would not be noticeable by the user unless every single point was verified by visual observation.  Because of the large number of points, this was not done.  Again noting the high number of matches that were made, this dilemma did not seem to have a significant effect on the analysis.

