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Introduction 
 

Each year, cities around the world host thousands of different events and sports, stirring 
passion and providing entertainment for individuals from all around. These events attract 
millions of people each year to specific areas in a city to partake in or watch an attraction. These 
types of occurrences are significant to many individuals as it provides them with an escape from 
their everyday lives. Sporting events and other events like festivals, fairs, and trade shows are 
crucial to many cities' economies. They attract outsiders from different parts of the world, and 
this creates a massive uptick in economic activity during those times due to the high volume of 
people. 

Unfortunately, while these lustrous events do wonders for the cities or areas they are 
held, they are not sustainable and can be harmful to the environment, the surrounding 
neighborhoods, and the air quality. Event locations, such as stadiums, are a pivotal part of the 
entertainment world that allows fans to connect with celebrities and professionals face to face. 
Drawing thousands of individuals to a specific location has a direct tie to the increase in the 
amount of traffic that takes place in that area (Pyun & Humphreys, 2017). Given that cars are 
emitters of carbon emissions (Environmental Protection Agency, 2018), the more traffic 
congestion that occurs in a compact area, the more carbon emissions that will be released. 
Among these emissions, carbon dioxide is known to be one of the driving factors in 
anthropogenic climate change (NASA, 2019). Currently, impacts from climate change such as 
the melting of polar ice caps, rising sea levels, and more extreme patterns of weather are 
occurring at higher rates (NASA, 2019). When an event takes place at an isolated location, traffic 
jams cause cars to idle while waiting to park or exit the stadium lot. When a vehicle is idling, it 
uses more fuel and will produce more emissions than when the car is moving. (U.S. Department 
of Energy, 2015).  The emissions from idling cars directly tie into the reduced air quality of the 
surrounding area that can have harmful effects on human health and contribute to climate 
change. (Zeisel, 2017) 

This research project sets out to determine how the University of Arizona can improve on 
traffic revolving around games and events to reduce the impacts on the surrounding 
neighborhoods, air quality, and climate change. This is an important aspect of the sports and 
entertainment world that can go overlooked. These events offer an enormous opportunity to 
promote the idea of a healthier world to the attendees as the events play a key connecting role 
between the people and the things they love. To achieve this, it will be necessary first to 
understand how the fans currently get to the campus. Then by looking at how the University 
plans for the traffic and discussing with professionals, it will be possible to determine alternative 
strategies that could assist in bettering the traffic issues. If the University of Arizona can deter 
enough traffic during games successfully, then this will not only help the local environment but 
the citizens of Tucson as well.  
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Methodology 
 

 The goal of this research is to determine the different modes of transportation that are 
used by spectators to attend events at the University of Arizona, and with this information, 
identify alternative strategies to help mitigate the effects of traffic on the surrounding area. The 
methodological approach that will be used to answer the research questions will be a mixed-
methods approach combining the uses of both qualitative and quantitative research. The 
qualitative side gives more clarity into the context of the study as well as the reason why an act 
may occur, “Human behavior, unlike that of physical object, cannot be understood without 
reference to the meanings and purposes attached by human actors to their activities. Qualitative 
data, it is asserted, can provide rich insight into human behavior.” (Lincoln, 1994). Quantitative 
research will give statistical data that will provide numerical backing to give factual reasoning 
for something to occur. “Quantitative research is explaining phenomena by collecting numerical 
data that are analyzed using mathematically based methods” (Aliaga & Brenda, 2000). Using 
both of these research methods to analyze the traffic situation surrounding the University 
stadiums will give insight into what modes of transportation are used and why. 
 The qualitative aspect of this research will mainly entail interviews. Interviews will be 
conducted with faculty of the university’s transportation department and other sustainability 
professionals to better understand what goes into game day traffic planning as well as the 
impacts in local neighborhoods. Interviews help to obtain information that informs about the 
lived experiences of individuals. These lived experiences are important to understanding the 
phenomenological aspects of the study, which are used to examine the human experiences 
through information obtained by the people involved (Nieswiadomy, 2007).  Site observations 
will be conducted on game days to see how traffic is managed as well as to determine the 
impacts on the surrounding neighborhoods. Site observations provide insight into what occurs in 
an area, the “Systematic process of observing, detailing, describing, documenting, and analyzing 
the lifeways or particular patterns of a culture (or subculture) in order to grasp the lifeways or 
patterns of the people in their familiar environment” (Nieswiadomy, 2007). These qualitative 
aspects will provide information that will determine how current attendees transport to the game 
and what alternative options already exist for them to use. This information provides insight to 
answer the further questions of if alternative traffic control methods are necessary or already in 
place and whether or not they would be useful for further development.  
 The quantitative analysis that is done for this research question is doing a comparative 
analysis of data depicting the statistical changes that occurred from various traffic management 
methods. This data has come directly from the Departement of Parking and Transportation for 
the University of Arizona. The analysis of the survey will help depict the statistical variances in 
the different modes for transporting to games and parking as well as the percentages for 
individuals interested in alternatives. The comparative analysis will determine the changes that 
occurred from before and after different traffic methods were put into place. 
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Figure 1 Flowchart for Research Design 

Literary Review 
Climate Change and Transportation 
 

In the Intergovernmental Panel on Climate Change, or IPCC, report on climate Change, 
Christopher Fields defines Climate Change as a change in the state of the climate that can be 
identified by changes in the mean and/or the variability of its properties. Human interference 
with the natural world has caused a change in the climate system (Field, 2014). Climate Change 
poses risks for both humans and the natural systems that exist (Field, 2014). Field states in the 
IPCC report that this change has had many effects on these natural systems. The changes 
include; shrinking glaciers, altered hydrological systems, water quantity and qualities, aquatic 
species behaviors, crop yield and many more (Field, 2014). These impacts have led to climate-
related extremes such as heatwaves, droughts foods, and wildfire causing significant 
vulnerability in certain ecosystems (Field, 2014). Marcia McNutt, in her report on Climate 
Change Impacts, addresses the fact that studies suggest the implications and results of the 
climate change effects will only worsen in the future. Environmental impacts brought on by 
climate change will be too rapid for many species and ecosystems to adapt (McNutt, 2013). 
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Susan Solomon (2009) claims that Carbon Dioxide is one the main contributors to the 
greenhouse gasses that are leading to the Climate Change we see now.  Not only that, but future 
carbon dioxide emissions will lead to Climate Change on both short and long time scales that 
would be considered irreversible as they are continuing to increase (Solomon, 2009). 
Automobiles are the most common end users of gasoline and naphtha, which contributes heavily 
to the emitting of greenhouse gases (Etalem, 2010). According to Adbelati Etalem (2010), in the 
year 2000, transportation contributed about 20 percent of the world's carbon dioxide emissions. 
Today that number is reaching closer to about 27 percent with personal travel vehicles 
accounting for about 15% of that (Friedrich, 2017). 

The choice of transportation based on the Theory of Routine Mode Choice Decisions 
explains that there are five different aspects when deciding your routine mode of choice 
(Schneider, 2012). These five aspects are awareness and availability, safety and security, 
convenience and cost, enjoyment, and Habit (Schneider, 2012). When evaluating each of these, 
through a series of interviews and surveys, Schneider explained that when a car is an available 
aspect, the public considers the mode choice of driving as safer, more convenient, enjoyable, and 
the habit for most Americans. This can explain the fact that in the United States, the mode of 
travel used most often is an automobile and light trucks, accounting for about 86% of passenger 
miles traveled in 2016 (Center for Sustainable Systems, 2018). Routine Mode Choice can show 
why there is an excess in drivers, which has resulted in high levels of carbon emissions 
(Schneider, 2012). 

 
Health Impacts of Heavy Traffic 
 

Heavy vehicular traffic has been linked to poor air quality (Bose, 2018). A 2009 study lead 
by Rohan Jayaratne, explained that traffic interruptions cause an increase in the number of 
pollutant particles that are released. Complete stops in traffic, at red lights, for example, caused 
an increase of up to 20 times in the number of particles released (Jayaratne, 2009). Cars emit 
high amounts of the PM2.5 pollutants (Bose, 2018). According to the United States 
Environmental Protection Agency, PM2.5, or Particulate Matter 2.5, is a result of a complex 
reaction in the atmosphere that is mainly sourced from automobiles, power plants and industry. 
The EPA continues to explain that particulate matter is made up of microscopic solid particles or 
liquid droplets small enough to be inhaled and lead to serious health problems as they enter the 
body. Areas with dense populations of car ownership will be subject to more traffic interruptions 
and thus exposed to more pollutants (Jayaratne, 2009). 

There is a relationship between various health issues and living close to heavy traffic roads 
with high numbers of air pollution (Zeisel, 2017). Mirjam Zeisal concluded that living close to 
heavy traffic was associated with a higher incidence of dementia. The same study determined 
that the majority of the observed cases of dementia were found in urban areas with proximity to 
traffic roads of less than 50m-300m rather than in rural areas (Zeisel, 2017). High concentration 
exposures to air pollutants in urban environments are correlated with different conditions such as 
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oxidative stress, neuroinflammation, and neurodegeneration, which are known to lead to diseases 
like dementia and Alzheimer’s (Zeisel, 2017). The study done in Ontario, Canada, explained a 
direct connection to near-road exposure and dementia, showing significance in the relationship 
(Zeisel, 2017). 

Sonali Bose explains that asthma and allergic respiratory diseases, like rhinoconjunctivitis, 
are the leading chronic illnesses among children. These diseases disproportionately affect low-
income areas causing both physical and psychological impacts of children’s health (Bose, 2018). 
The study claims that there is an increased risk of rhinitis found among children living in areas 
with higher concentrations of air pollution (Bose, 2018). These respiratory disease issues are 
typically found among children living in urban areas compared to those in rural (Bose, 2018). 
Exposure to larger concentrations of PM2.5 pollutants, such as Black Carbon, are significantly 
associated with an increased chance of allergic rhinitis (Bose, 2018). Black Carbon itself is an 
indicator or vehicular travel-related combustion giving further correlation to traffic conditions 
and health (Bose, 2018). 

 
Sports and their Stadiums 
 

Sports and stadiums can be used as a perfect example of an event held in one particular 
space. Sports have massive cultural impacts and play large roles in many individuals' lives across 
the globe (McComb, 2004). According to David McComb, sports are an expression by society 
about its interests, history, and character. In sports, many of the social issues and understandings 
of life, such as economics politics and religion, can all be observed in both the rules of sports as 
well as the realities of its popularity (McComb, 2004). Sports play an important part in many 
individuals' lives, acting as one of the most popular pass times around the world (Underwood, 
2019). In the U.S., sporting events are the most observed events across any attractions, with the 
Super Bowl being the most-watched event in the U.S. as of 2019 (Underwood, 2019). The 
popularity of sports and their viewership has shown a connection to their importance in society 
(McComb, 2004). 

Stadiums play an important role in sports where they can allow the sports enthusiast to 
connect with their favorite athletes (Architecture Plus Design, 1986). While stadiums are an 
important aspect of the sports world, they also pose threats to the environment (Grant, 2014). 
The Report done by Mattia Manni (2018) explains that about 40 percent of the global energy 
consumption and 18 percent of total greenhouse gas emissions come from the building sector. 
Within the building sector are stadiums, which, according to Manni, are the building typology 
with the most contributions toward environmental impacts. Manni states that the 80,000-seat 
stadium used during the super bowl generated about 50 M.W. of power throughout the game. 
This is three times the amount of power that the country of Libya can pump into its national grid 
(Manni, 2018). Overall, the majority of the older or unrenovated stadiums are still contributing 
heavily to issues involving the environment (Manni, 2018). 
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While stadiums are contributing heavily to the issues of the environment, there are examples 
of multiple stadiums that have been built or renovated to fit a more sustainable criterion (Grant, 
2014). Thomas Grant explains that with public finding being the financial backing for stadiums, 
there is public pressure to push for more sustainable practices and technologies. The Dacia Arena 
in Udine Italy is an example of a stadium that has made technological changes to be more 
sustainable (Manni, 2018). The stadium underwent renovations and included further insulations 
and more efficient lighting and heating systems to heavily reduce the energy and carbon output 
of the stadium (Manni, 2018). Another stadium that has made innovations to become more 
sustainable is the Johan Cruyff Arena in Amsterdam, Holland (Johan Cruyff Arena, 2016). The 
Johan Cruyff Arena uses many different strategies to be closer to a self-sustaining stadium 
(Johan Cruyff Arena, 2016). Some of these strategies include using solar panels and wind 
turbines to generate energy, sustainable heating, and cooling strategies, sustainable lighting, 
private energy storage, and more (Johan Cruyff Arena, 2016).  Through renovations and new 
technologies, stadiums have the opportunity to shift toward more sustainable practices and 
reduce the effects of stadiums on the environment (Grant, 2014). 
 
Traveling to Stadiums or Events 
 

According to the study done by Hyunwoon Pyun and Brad Humphreys (2017), there is 
evidence enough to suggest a strong correlation between sporting events and increased traffic 
congestion. The study observed average vehicle miles traveled and vehicle hours of delay on 
days with Major League Baseball games and days without (Pyun & Humphreys, 2017). The 
results showed that traffic congestion increased based on the occurrence of MLB games and 
game attendance (Pyun & Humphreys, 2017). As stated, increased traffic congestion has been 
correlated to an increased release of harmful pollutants (Jayaratne, 2009). Traffic congestion and 
the release of pollutants have contributed to the health impacts associated with poor air quality 
(Zeisel, 2017). In addition to these health impacts, the increased traffic and congestion have 
contributed to the poor environmental conditions that are caused by carbon emissions (Etalem, 
2010).  
 Grzegorz Sierpiński (2012) stated in his report that alternative modes of transportation to 
single user rides has the potential to drastically reduce pollutants being emitted by the 
transportation sector. The report states that certain alternative modes such as carpooling and 
bike-share programs have the potential to bear a significant impact on transportation and its 
effects on the environment (Sierpiński, 2012). Currently, the University of Arizona provides 
many options for different transportation incentives in an attempt to reduce the traffic flow 
surrounding the university (University of Arizona, 2019). Some of these alternative 
transportation incentives include free parking for carpools, off-campus parking and shuttles, as 
well as UA Park and Ride and bike share program (University of Arizona, 2019). However, 
based on an interview held with Alexandra Chavez of Parking and Transportation for the 
University of Arizona, there are still issues with reducing the amount of traffic as a result of 
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sporting events, and more efforts are needed to be made to help reduce these effects. One 
example of another alternative mode of transportation is the railway system that leads to the 
Metlife stadium in New York (Metlife Stadium, 2019). For events with an anticipated attendance 
of over 50,000, the Meadowlands Rail service opens up to provide an option for fans to park 
away from the stadium but have direct access to the stadium (Metlife Stadium, 2019). It is 
alternative modes of transportation such as these that will help to reduce the health and 
environmental impacts addressed by Etalem, Zeisal, and many more (Sierpiński, 2012). 

Data, Results, and Discussion 
Interviews 
 
 Many different strategies can have an effect on the traffic mobility surrounding events 
and sports. Improving or creating new strategies to cope with these issues can be extremely 
beneficial to the surrounding environments. This research draws on the opinions of experts and 
professionals in fields that deal with transportation and sustainability. By leaning on these 
opinions, this research is able to identify important potential solutions to reduce the effects on air 
quality, climate change, and the surrounding neighborhoods. These professionals have a realistic 
understanding of the possibilities and boundaries of these types of strategies and can prescribe 
effective measures that make sense under the circumstances.  

This research would like to send a special thank you to the different professionals that 
agreed to participate in the interviews for this project. First, Alexandra Chavez, who is the 
Alternative Transportation Manager for the Parking and Transportation Services of the 
University of Arizona. Next is Trevor Ledbetter, who is the director for the Office of 
Sustainability for the University of Arizona and helps with the University of Arizona Compost 
Cats. Lastly, Julie Katsel, who is the Senior Director for Government Relations as well as the 
Senior Director for Local and Community Government and Communication Relations. Julie 
Katsel plays a large role in facilitating the conversation between the neighborhoods around the 
University and the Governments who are able to take action. All of these professionals were 
extremely helpful in providing insight into alternative transportation strategies and 
improvements.  
 There was a first-round interview held with Alexandra Chavez that helped identify the 
current alternative transportation elements that exist for the University of Arizona and University 
events. She states this by saying: 
 

Parking and trying to make sure there is not a lot of traffic coming to campus is 

a big concern for a lot of universities because we have up to 30,000 people to 

50,000 people at one time. 
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Chavez explains many different strategies that are used to try to address the issue of too many 
people coming to one place at the same time. She described a plethora of examples of these 
current methods that are being used to mitigate the issues that revolve around traffic and events 
here at the University. Some of the strategies that are on-going and are not bound just to events 
are the Bike Share Program, Park and Ride, U-Pass, Zip Car, Electric Vehicle Charging, Ride 
Amigos, Subsidized Transit Passes, Carpool Parking Discounts, Bike Connectivity with the city 
and Ride Share. The strategies that are in place show us how alternative transportation can have 
a positive impact.  

Each of these professionals was asked a series of questions to attempt to understand how the 
University is enforcing these kinds of improvements to the transportation system and what kinds 
of strategies may be used to combat these issues. The answers and assessment of the answers are 
as follows: 

 
1. What kind of standards for alternative transportation does the University of 

Arizona have?  
 

Alex Chavez and Trevor Ledbetter both addressed that the University of Arizona does not 
have specific policies in place to guarantee that these issues are addressed, and strategies get 
developed. Ledbetter explains that while there are no direct policies, there are goals to be 
reached. Trevor explains by stating:  

 
The only formalized goals we have are around greenhouse gas neutrality. We 

are shooting to be neutral in our greenhouse gas emissions by 2040. We signed 

onto a commitment in 2015 that this would be done by 2050. And then, in the 

2018 strategic plan, we moved that 2050 date to the 2040, and this is inclusive 

of our emissions from transportation.  

So while no formal policies are enforcing the support of these issues, these types of 
commitments are extremely important to the ability to reach a more sustainable transportation 
system. Although there are no policies that are being enforced over this issue, this still gives a set 
of goals for Parking and Transportation and other departments to reach for and these 
commitments continue to drive their success. Julie Katsel adds that in her department, they do 
not have specific goals but that "if parking and transportation, or the neighbors, or the city have 
objectives, then we help facilitate that." 

Trevor Ledbetter expands on how competition has played a large role in pushing and 
incentivizing the University of Arizona to reach its sustainability goals. He explained is by 
stating: 

  
Bad publicity can be a good motivator, particularly when ASU, for instance, 

will be fully neutral in all three scopes this year. Just 20 years before we are. 
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ASU has about a 15 or 20-year headstart when it comes to sustainability at the 

University of Arizona.  

When the number one rival to the University is striving and achieving its goals, it makes the 
University look like there is less of an emphasis on sustainability than there may truly be. From 
Trevor's perspective, this idea has helped push the University of Arizona to work harder to reach 
their sustainability goals.   
 

2. Given the available resources and other restrictions, what different alternative 
transportation strategies would you want to implement to improve sustainability 
during major university events, that you believe is feasible? 

 
Trevor Ledbetter offers up one potential idea that has been on the table for a long time but never 
been implemented. He explains this strategy by first stating that: 

 
We are attempting to put together what I would consider the first-ever 

sustainability and climate action plan for the Institution. We are probably one 

of the largest if not the largest institution in higher education in the country 

that doesn’t have one yet. We are trying to be as holistic as comprehensive as 

we can with that plan and really looking at everything the entire gamut as it 

relates to climate change and sustainability broadly. But focusing on 

transportation, there are lots of conversations that will need to be had, but I 

think things that are on the table really include the potential for some level of a 

carbon tax in the near future. 

He later continues explaining the potential for the carbon tax by stating that: 
 

Carbon taxes will be on the table not only for air travel but for commuters to 

and from the campus. From those carbon taxes, we can use the funds that are 

raised to fund carbon offset projects and to fund other sorts of initiatives to 

promote better alternative modes of transportation. So whether that be 

incentivizing carpooling, putting in better infrastructure that facilitates people 
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going to and from campus, or paying people not to drive to campus in the first 

place.  

Establishing a plan like this can significantly influence what does and does not happen for 
sustainable transportation modes surrounding the University. A carbon tax is a very beneficial 
strategy towards achieving goals that reach toward sustainable and alternative transportation. 
This allows there to be funding, that may not have been there previously, for projects that could 
greatly improve on the current situation.  
 Julie Katsel discussed more the connection between the neighborhoods surrounding the 
University, the local municipalities and governing bodies, and the efforts to communicate the 
issues and information that arise for these people from these events. She explains that: 
 

In terms of educating, that is, a really important role I think we can play is 

helping to facilitate the conversation between the neighbors and the local 

municipalities. You don’t get much more influential than neighborhood 

associations. Especially around the University, they are very tight-knit 

communities. And the association shares so much information and controls the 

information flow pretty prominently. So if the association has the right 

messages they can communicate that out to thousands of homes in their 

neighborhood.  

Expanding the conversation that is held and providing a two-way connection for these issues is 
important for sharing the information necessary to be able to understand the options available. 
Julie’s main point was that there is a greater opportunity to use these avenues of communication 
to teach and inform the communities and the municipalities of how they can help improve the 
situation as it will benefit the communities, the environments, and themselves. 

 Alex Chavez explains that an important aspect to look at that specifically addresses this 
issue for events is  

 
One aspect is Ride Shares and Curb Management and how that works because 

they are not driving themselves, but they are adding more vehicles and traffic. 

So while we are trying to provide parking on the perimeter, for the general 

public, we have other garages and other areas and so just by the nature of that 

it pushes all the parking lot the exterior of campus or close by for us, we are 
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able to kind of maintain that we don't have more cars coming closer, but for 

ride sare though, they do not have that kind of knowledge. The riders or 

customers want door to door. So while we try and limit how many vehicles 

come through, there are still city streets where they are able to do that. So I 

think that’s one aspect that is interesting where people think rideshares are a 

greener solution where it is still adding another vehicle. 

From what Alex stated, Determining more successful and efficient management of the rideshare 
programs could play a large role in enforcing that idea of keeping traffic further away from the 
events. When the traffic is kept away from the central location of an event, this alleviates 
pressure on the traffic system. 

Another very interesting concept or strategy from Alex Chavez that she believes is one that 
could be feasible would be to find better ways for increasing ridership. Unfortunately, this 
portion of the audio recording got cut out, so this information is based on notes that were kept 
during the interview. She mentions a couple of ways that could be effective in attracting more 
people to try out transit for the first time. The first strategy that she mentioned was an outreach 
for a learn to ride program, so people know how to use the transportation systems in place. She 
explained that people are always saying that the reason they do not want to try the transit is that 
they do not know how to. It is important for people to feel as though they know what they are 
doing, and a quick training course would be plausible to accomplish. She continues to explain 
how a video or electronic training guide is not sufficient and that many people require hands-on 
experience to feel comfortable. Another clever suggestion was the idea to increase subsidies for 
transportation for newer or underprivileged users to reduce the difficulty to try transit. Trevor 
Ledbetter supported this concept of being able to increase ridership when he stated that there are 
“a lot more opportunity to make public transport more accessible for university users.” By 
subsidizing more transit and expanding the knowledge for these alternative modes, these 
opportunities become more accessible to all users while helping to reduce the impacts of traffic. 
 
 

3. If there were no boundaries from a financial standpoint, what alternative 
transportation strategies would you want to implement to improve sustainability 
during major university events? 

 
Alex Chavez explains a couple of strategies that are a bit further out of reach but would help 

to address the issues surrounding traffic congestion at events. Unfortunately, this portion of the 
audio recording got cut out, so this information is based on notes that were kept during the 
interview. The first suggestion she mentioned was the concept of improving commuter rewards 
programs and trying to understand what we can do to better entice people to try and use transit. 
This is not as easy to commit funding from the University towards commuter rewards when the 
University gains a larger sum of money when parking is used. Another more aggressive idea that 
would take lots of planning and funding is to construct a more robust bike program. She 
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mentions the University of Colorado's bike-friendly university program as an example of how 
the city of Tucson could model this.   

Trevor Ledbetter added a suggestion that would be more difficult to accomplish, but that 
could have potentially significant impacts on reducing the issues around transportation and 
events. Trevor states his idea by claiming: 

 
I think that you get a lot more impact, and you can get a lot more users by 

taking the current system and turning it into a light rail. If you take it out of 

traffic it is a lot more impactful. Takes a lot more infrastructure, but I think a 

light rail system through Tucson if we had unlimited funds and political will to 

make that happen would help as it takes cars off the roads, and it does a lot of 

good things. With the things that I have thought towards I think a light rail 

would be much better.  

As Trevor stated, if a light rail system that spanned across the whole of the city was able to be 
created, it would potentially heavily reduce traffic and would provide a safe and efficient way to 
travel to events and games. The light rail could have a stop right at or next to campus, which 
would allow people from all across the city to have another way to access campus without any 
personal mode of transportation.  

Julie Katsel offered a different idea to improve on the current alternative transportation 
systems that are already in place. She explained her idea, saying that: 

 
If we employed all the apartment shuttles and had some sort of parking system 

where you could get to one of the apartments and maybe there is a shuttle 

there. That would help with my issue as a consumer who doesn’t want to wait 

in line for an entire streetcar. But if it's a relatively small Cattran sized shuttle, 

I’d go to some apartment and park there. 

This suggestion is a clever one as it is a way to expand the park and ride system for the 
University without having to build new infrastructure. By expanding to areas where the 
University already has lots and connections with their transportation systems, this reduces much 
of the financial burden of expanding a system like this. This also helps to expand the 
accessibility of the Park and Ride system because it provides more options for people to gain 
access to transit rides into the campus without requiring a personal vehicle to get to the event.  
 Below are two charts that show the different strategies and their feasibility. Table 1 
simply states all of the different strategies that were addressed or mentioned during the 
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interviews as potential strategies. Figure 2 shows these different strategies and represents them 
on a scale of least to most feasible. 
 
 
 

 
 

Table 1 Strategies Suggested by Interviewees 
 
 

Ride Share and Curb Management 
Facilitate Conversation for the Public 
Learning Programs for Transit 
Bridging the Communication Gap 
Incentivizing Carpool Parking 
Carbon Tax 
More Subsidizing for Transit 
Improving Commuter Rewards  
Expanding Park and Ride Systems 
Robust Bike Program 
Improving Bike Infrastructure 
Light Rail System 

Figure 2 Feasibility of Strategies 

 
Data Analysis 
 

The figures below both help to give an example of how these different alternative 
transportation strategies can have an important impact on ridership and the amount of traffic 
coming into one area. Figure 1 and Figure 2  represent the percentages for three different 
transportation and parking options during the University of Arizona Football seasons in 2018 and 
2019. The three parking options are addressing regular parking garage ticket sales, carpool 
parking ticket sales, and Park and Ride users. As shown in the graphic below, just with the two 
alternative parking and transportation strategies, 22% of the parking is shifted from traditional 
parking methods. The chart shows that in 2018, 14 % and in 2019, 16% of the parking was 
allocated away from the stadium using a Park and Ride system.  It also shows the representation 
of parking that is allocated to the carpool parking spots, and in 2018 there were 8% of parking 
sold for carpool instead of traditional parking, and in 2019 there was 6% of parking sold to 
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carpool rather than the traditional parking. While the totals for these two methods only adds up 
to 22% of all the parking, this shows that with a combination of many more methods, a larger 
portion of the parking and transportation to stadiums will be alternative methods rather than 
individual car use. Alleviating 22% of parking from the traditional parking methods shows that 
alternative options play a potentially very significant role in reducing the amount of traffic that 
comes for events.  

 

              
   Figure 3 2018 U of A Football Parking                                                Figure 4 2019 U of A Football Parking 

Conclusion 
 

 Sports and other events continue to attract thousands of individuals each year to specified 
locations all across the globe. The benefits of this model genuinely support the attendee of the 
event; however, they have been known to increase traffic congestion. This increased traffic 
congestion has led to significant increases in our global CO2 as well as a reduction of the air 
quality in those areas.  

This capstone set out to research how to mitigate the level of CO2 emitted from people 
attending these events. Specifically, the study used the University of Arizona as a case study on 
how the University can improve on traffic around games and events to reduce the impacts on the 
surrounding neighborhoods, air quality, and climate change. Solving issues involving climate 
change and public health is always difficult; in many cases, the public and the professionals do 
not have the same perception of what solutions could reduce the effects of issues like these. 
Within this research, the professional perspective, as well as data for the attendees, was taken 
into consideration to determine the different strategies that could promote a healthier traffic 
system 

This research used professional opinions to determine what is being done and what could 
be done to reduce the impacts of the traffic from events and sports on climate change, air quality, 
and the surrounding neighborhoods. These professionals provided strategies that would directly 
address and improve upon the current traffic systems. Some of these suggestions included a 
carbon tax, expanded park and ride services, rideshare management, and improved bike 
infrastructure, just to name a phew. Each of these interviewees was able to use their professional 
backgrounds to inform their opinions and strategies. This research has shown that there are 
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ample opportunities to address these issues surrounding events and that these strategies have a 
potentially very strong influence on the shape of how people travel to said events. It also helps to 
represent which of these strategies that are presented are more or less feasible. This could 
potentially be used as a quick reference guide for decision-makers. This research project also 
showed a glimpse of just how important and successful these different alternative transportation 
strategies can be. With only two strategies, about 22% of the traditional parking was shown to be 
alleviated to more sustainable sources. This 22% shows these alternative methods could have a 
huge potential to reduce the amount of car ridership during University events. 

When the public’s opinion and thoughts are brought into the discussion of creating 
solutions, there is a chance that the potential users will more widely accept the answer. By 
aligning the different strategies from the professional side with the opinions of the public, it can 
be more clearly determined which strategies are less or more understood. From here, further 
education and implementation of these strategies can then be determined based on how the 
public perceives each alternative transportation strategy. By bringing together the different 
opinions on the solutions, the next step can be taken toward implementing strategies that will be 
accepted and used in real-world scenarios.  

Recommendations  
 

This study is meant to help to understand the benefits of alternative modes while 
presenting suggestions of strategies that could better the use of these for University Events. 
Where it does lack is that it does fail to reach the opinions of the users of said transportation. To 
further this research, I would recommend a survey of the attendees of events and sports that 
captures the opinions and suggestions of the individuals who would be using these methods. 
Understanding this would provide the University with information on what alternative modes are 
most used and most preferred. This would give a better understanding of what facilities need to 
be improved or expanded on. Another way that this study could be furthered would be to do a 
cost-benefit analysis of the different strategies as well. This analysis could provide the 
information needed for understanding the possibilities of the different alternative transportation 
strategies.  

Limitations 
 

The major limitations that held this research project were the effects and implications of 
the COVID-19 or Coronavirus. COVID-19 was declared a global pandemic by the World Health 
Organization on March 11, 2020 (Chappell, 2020). This event caused many cities, including 
Tucson, to cancel all events over 50 people and limit face to face contact to attempt to slow the 
spread of the disease. This cancellation caused major problems for this research project.  The 
original plan was to use survey data collected at the University of Arizona events combined with 
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interviews from transportation professionals. This information was to determine what alternative 
transportation strategies the general public supported and line this up with the opinions of the 
professionals in the field. This setback forced a change, of course, for this research with limited 
time available. Without this incident occurring this research could have provided better solutions 
and suggestions to the University on what strategies the professionals believe should get done 
that are in line with the people who are attending the events and using these strategies 
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