
Neighborhood Connectivity,
Walkability and Safety in Tucson, AZ

Item Type text

Authors Pilli, Leslie

Publisher The University of Arizona.

Rights Copyright © is held by the author. Digital access to this material
is made possible by the College of Architecture, Planning and
Landscape Architecture, and the University Libraries, University
of Arizona. Further transmission, reproduction or presentation
(such as public display or performance) of protected items is
prohibited except with permission of the author.

Download date 24/05/2023 20:09:57

Link to Item http://hdl.handle.net/10150/627530

http://hdl.handle.net/10150/627530


 

 

 

 

 

 

 

 

Neighborhood Connectivity, Walkability, and Safety in Tucson, AZ  

Sustainable Built Environments Senior Capstone 

Leslie Pilli 

April 30, 2018 

 

 

 

 

 

 

 

 

 



 
 
 
Neighborhood	Connectivity,	Walkability,	and	Safety	in	Tucson,	AZ	 
 
Neighborhood	Connectivity,	Walkability,	and	Safety	in	Tucson,	AZ	

 

2	

Abstract 

This research compares two neighborhoods in Tucson, with similar amenities, and age cohorts 

but one has adequate sidewalk infrastructure while the other does not. The neighborhoods 

included are Hedrick Acres and West University. Satellite imagery was used to measure the 

pathways and categorize them into paved, unpaved and nonexistent. A t-test two-sample 

assuming unequal variances with the interpretation of a two-tail p-value was done to see if there 

was a statistically significantly difference between the categories of pathways. It was found that 

two of the pathway categories had statistically significant findings, unpaved (p-value: 0.0049) 

and not present (p-value: 0.0181). In addition, this research looks at the effects of inadequate 

infrastructure through social capital, connectivity, and safety.   
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Introduction 

Even if you use a car to drive to work and home, at some point we all walk to our final 

destination. For those who only walk, sidewalks can be a vital part of your daily trips. Now 

imagine that your neighborhood only has dirt pathways instead of sidewalks. I have had firsthand 

experience of the before and after effects that sidewalks can have. When my family first moved 

into the home where we currently live, in Tucson, most of the streets did not have any concrete 

sidewalks. There were dirt paths in front of the houses and like most in the neighborhood we 

relied on public transportation. Before the city installed sidewalks, people would walk wherever 

they wanted because there were no designated pedestrian areas. As a result, pedestrians would 

walk on the street exposed and having of higher chance of getting hit or causing an accident. The 

streets were also often scattered with trash since people used it as their personal trash can. 

Additionally, it was odd that this area did not have sidewalks because there is an elementary 

school that is a couple of streets over, and one would assume that having a school nearby would 

encourage the neighborhood to have sidewalks. After the city put concrete sidewalks then the 

aesthetics of the neighborhood improved, there was no longer as much trash as before and more 

people were walking outside.  

People who exclusively use their personal vehicle to get around do not realize that the 

lack of sidewalks is a problem. However, not having sidewalks it can lead to feeling insecure and 

ultimately avoiding sidewalks altogether. Levels of insecurity vary throughout the day especially 

but at night and the early hours of the morning depending of the light fixtures and visibility 

(Hanns et al., 2012). In addition, this creates connectivity issues between neighborhoods, and 

makes the inaccessible for people with disabilities.  
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As cities grow walkability, connectivity, and safety are all key concepts that make a 

neighborhood more enjoyable and comfortable. Before cars were as common as they are today, 

walking used to be the main mode of transportation. However, with the advancement of car 

technologies cities then began to become more car oriented. Which meant that cities were 

investing more on highways, road expansions and overall improving the conditions of the roads. 

Doing this caused car dependency became more prevalent in the amount of trips taken. By 2001, 

89% of Americans used their vehicles to make trips between 1 to 2 miles long (Pucher et al., 

2003).  Although with the popularity of New Urbanism increasing since the 1980s and now 

Smart Growth, there has been a shift in city development from auto-centric growth to ones that 

promote walkable development. Both of these types of development emphasize mixed-use 

development and strive to diversity modes of transportation by increasing safety and accessibility 

to public transportation, cycling and pedestrian sidewalks. That being said, Tucson has a score of 

4.2 out of 10 in compact neighborhood, meaning it has moderate density and is somewhat 

walkable; the score is created by comparing it to 955 other neighborhoods in the US (H+T 

FactSheet). As seen from the score there is plenty of room for improvements in neighborhood 

infrastructure to make them more walkable.  

New development and populated areas have improved their sidewalks, however, it is 

important not to forget about existing neighborhoods. The purpose of this study is to see if 

pedestrian safety, and community ties, and walkability for all users can be improved. Tucson has 

spread out throughout the years but should focus on improving existing neighborhoods. As 

development continues, sidewalk repair might be deemed less important, which would only 

make the situation worse and more apparent as the city expands. By adding or fixing sidewalks it 

Tonatiuh Pilli



 
 
 
Neighborhood	Connectivity,	Walkability,	and	Safety	in	Tucson,	AZ	 
 
Neighborhood	Connectivity,	Walkability,	and	Safety	in	Tucson,	AZ	

 

6	

could potentially lead to people using public transportation more often because there will be 

paths on which they can walk on.  

Literature Review 

Social Capital 

 Social Capital is referred to the social networks and interactions with citizens that 

increase trust between each other. According to Leyden communities/neighborhoods that have 

high social capital are more likely to get along with one another and have less crime (2003). 

However, social capital is often reliant on the built environment of the neighborhood. Meaning 

that the layout of the neighborhood and amenities within it will dictate how often residents 

interact with one another. There are two categories of neighborhoods, the first being a 

traditional/complete neighborhood, it typically has the characteristics of being walkable, and 

have a balance between houses and variety of stores and services. Traditional/complete 

neighborhoods have many similarities to New Urbanism in which they focus on pedestrians and 

cyclists as opposed to cars.  As seen from Figure 1, below, there is a use of high-density 

residential buildings and they have pedestrian access to the front of the houses as opposed to 

having driveways and front yards. This promotes neighbors to talk to one another and to walk to 

their destination as opposed to using their car. 
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Figure 1 Traditional/New Urbanism neighborhood in Lincoln, Ne. Source: Peace 
Studio Architects 

Figure 2 Suburban neighborhood in China. Source: National Geographic  
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The second type of neighborhood is considered suburban-like as seen in Figure 2, above. 

These types of neighborhoods do not necessarily have to be in the suburbs to have suburban 

qualities. Typically, they are low-density which consist mostly of single-homes that require a car 

to get from one point to another. They are situated on large plots of land and lack pedestrian and 

cyclist safety measures. This can be especially dangerous if the neighborhood is near a school 

because not having adequate sidewalk structures could cause more accidents. As discussed social 

capital heavily relies on the surrounding built environment so even suburban style neighborhoods 

can be improved through adding sidewalks. Not only does social capital help with community 

ties but it also helps an individual’s health both mentally and physically (Cohen, 2004). Some 

benefits to making connections within the neighborhood are that it gives people a sense of 

belonging, can improve their self-esteem, and give them sense of control; which all lead to lower 

stress, depression and anxiety (Thoits, 2011).  

Connectivity 

 The average walking distance that Americans are willing to walk is around 0.25 miles, 

which if measured by time is about five minutes (Yang et al., 2012). However if a study looking 

at walking distances by trip purpose and population subgroups found that the amount of distance 

traveled depends on the destination. It was found that people walked 0.47 miles for recreation 

trips, and 0.30 miles for work trips; both higher than the average of 0.25 miles and more than 

other walking purposes such going to study, shopping, a social event, dog-walking and buying a 

meals (Yang et al., 2012). In addition, the study also found a trend that overall those living in 

low-income areas had to walk longer distances than those living in a high-income area. Overall 

people are more likely to walk around if they have variety of amenities. However, everyone 
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should have adequate sidewalks/pathways to safely access the amenities around their 

neighborhood. Mix-use, and high-density areas have the most foot traffic because everything is 

bundled in one place making it easier to do multiple errands in one outing (Troped et al., 2010). 

This further shows that like the social capital, the built environment influences the way people 

move throughout their neighborhood. Suburban-like neighborhoods makes residents’ car 

dependent while traditional neighborhoods are more walkable. Plus, residential satisfaction with 

traditional neighborhoods is higher than those who live in suburban-like neighborhoods (Lovejoy 

et al., 2010). However, it is important to keep up with maintenance on sidewalks because 

pathways that are in excellent condition are used 32% more often than those in fair condition and 

73% more than those in poor condition (Starnes et al., 2011). Poor conditions can also affect the 

accessibly of pathways for people who have disabilities. About 30.6 million people in the US 

have physical disabilities including difficulty walking, and/or use wheelchairs, canes, crutches 

and walkers (US Census Bureau, 2010). That being said it is imperative that all people have the 

ability to safely move around. Which is why lack sidewalk curb cuts, cracks and unleveled 

sidewalks need to be fixed, the American with Disabilities Act (ADA) provides a series of 

recommended measurements that would be adequate for wheelchair accessibility.  

Perceived Safety 

 Safety of the street is important for everyone, but primarily during the evening and early 

morning hours and can be directly affected by the type of street lighting. People subconsciously 

have three responses when it they feel like their safety is being compromised they are: prospect, 

refuge/concealment and escape. Adequate lighting can be beneficial by preventing people from 

feeling unsafe, yet at the same time too much lighting can harmful; the lighting must be uniform 
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throughout the street (Haans et al., 2012). In the Haans study it was found that people prefer 

more light in their immediate surrounding area as opposed to having all the light be ahead in the 

distance (2012). The reasoning behind not wanting harsh lighting in a single row is that it creates 

shadows within the built environment where people can have a hard time seeing and could lead 

them to believe that potential danger is there. Instead having soft, evenly distributed light in the 

surrounding area gave the pedestrian a better view, and gives them options on where to go if they 

ever felt in danger. It is also important that pathways are cleared of any large objects that might 

obscure the view such as trashcans, overgrown shrubs, and improperly parked cars that are not 

fully in their appropriate driveway (Ramanujam, 2007). Clearing paths, and installing light posts 

can improve safety, which can lead to more people walking out side. By simply having more 

people walking around can make a neighborhood seem more attractive to live in, safe, and 

friendly (Starnes et al., 2011). 

Methodology  

Since the theme of this research is walkability, connectivity and safety, it will be 

conducted as a case study done here in Tucson. The reason behind conducting a case study is 

because the research conducted will be an in-depth examination of the built environment in two 

areas (Nieswiadomy, 2007). There will be two neighborhoods with similar characteristics such as 

shops and other recreational activities; the only difference will be that one has adequate 

pathways and sidewalks while the other has little to none. The two neighborhoods included in 

this study will be Hedrick Acres and West University. Neighborhood walkability is beneficial for 

a variety of reasons such as improving community ties, safety, and connectivity (Leyden, 2003). 

Other secondary benefits are health related, just walking outside can improve anxiety and stress 
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levels. Data acquired will be qualitative because notes will be taken of the physical differences 

and site observations on how, and where people walk and interact on the street. Quantitative data 

will also be taken by categorizing pathways into paved, unpaved, and not present/none. 

The pathways of Hedrick Acres and West University will be measured by using Google 

Earth. As seen from the picture below, the paved sidewalk has curb cuts and is accessible to 

everyone. Unpaved areas have a cleared path with enough space between the street and the 

property for pedestrians to walk on. Finally, the not present areas are run over by overgrown 

landscape and do not give pedestrians enough room to walk, forcing them to walk on the street 

until the next section of paved or unpaved area. 

When visiting each of the sites it is important to make observations of the conditions in 

which the streets are in. The physical qualities like; is there a clear boundary of where the 

pathways and sidewalk are, if they are clean, are they wide enough to walk comfortably, is there 

sufficient lighting, and are there any physical cracks or is it broken. Observational notes on 

people’s behavior will show how they feel within the space. An example would be how quickly 

Unpaved 

Paved 

Not Present 

Figure 3 Satellite image showing the three categories of pathways 

Tonatiuh Pilli



 
 
 
Neighborhood	Connectivity,	Walkability,	and	Safety	in	Tucson,	AZ	 
 
Neighborhood	Connectivity,	Walkability,	and	Safety	in	Tucson,	AZ	

 

12	

they are walking throughout the space, it they walk quickly then that could indicate that they do 

not feel comfortable. To be consistent, the site visits were done during the same hours because 

there might be a significant difference in the number of people and their actions depending on 

the time of day. The final part of the research will be action research because the end goal of this 

study is to find solutions that could be done to improve the walkability of the neighborhoods. 

This will be done by seeing what changes both physically and financially are possible to do here 

in Tucson. 

Data/Results  

 By measuring all the pathways of each neighborhood a percent was then calculated to see 

how much of it was paved, unpaved, or not present. As seen from the table below almost 60% of 

Hedrick Acres was unpaved and 36% paved with the remaining 3.9% being not present. West 

University had the opposite with 65% paved and 21% unpaved and 13.8% not present. The data 

was also used to calculate a t-test two sample assuming unequal variances with the interpretation 

of a two-tail p-value to see if there was a statistically significant difference between the two 

neighborhoods in each category. After doing the t-test it was concluded that only the unpaved 

and not present categories had a statistically significant difference because their p-values were 

below 0.05. Also shown in the table are walking, transits, and bike scores that were determined 

by Walk Score. Looking at the amount of routes to get to destinations produced the walking 

score. Transit score calculates accessibility by the distance to bus stops while also taking into 

account the frequency of the bus route. The bike score looks at bike infrastructure, number of 

destinations, road conditions and connectivity. Overall West University had the best scores and 

the best pathway infrastructure with about 86% falling into the paved and unpaved category.  
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 Paved Unpaved Not 

Present 

Walking 

Score 

Transit 

Score 

Bike 

Score  

Hedrick Acres 36.8% 59.3% 3.9% 62% 39% 96% 

West 

University 

65.1% 21.1% 13.8% 85% 60% 100% 

P-values 0.693 0.0049 
 

0.0181 
 

 

Discussion  

 Hedrick Acres  

As seen from the map below the neighborhood of Hedrick Acres is located on Campbell 

to 1st Ave. and Fort Lowell Rd to Glenn St that is roughly two miles north of the University of 

Arizona. Hedrick Acres became a neighborhood in 1998, which was not too long ago, making 

the neighborhood relatively young. The age of the neighborhood can be seen through the layout 

and the architecture of the houses. The material of the houses are mainly composed of brick and 

wood roofs and have suburban-like features by having large front and back yards, and driveways. 

According to the 2010 Census there is 3,527 residents living in that area. Out of those residents, 

42 percent are between the ages of 15-29 with the peak being at 21 years old. It makes sense that 

Figure 4 Map showing the boundaries of Hedrick Acres 
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the cohort for young adults is the largest due to its proximity to the University of Arizona, which 

makes it an ideal neighborhood for students to live in.  

While walking around the neighborhood there were three main types conditions in which 

the walkways could be found; the first is like the picture below (Figure 5) where the sidewalk is 

practically nonexistent and are trees, bushes and cacti growing in the area where normally a 

sidewalk would be found. The second type of pathway, as seen from Figure 6 since there is no 

concrete sidewalk but it cleared of vegetation, allowing pedestrians to comfortably walk around. 

The last and final condition is like Figure 7, where the sidewalk is paved. 

 

 

 

Figure 5 Not present pathway in Hedrick 
Acres 
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Figure 6 Unpaved pathway in Hedrick Acres 

Figure 7 Paved pathway in Hedrick Acres 
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Site visits were conducted at different times during the day; they were 12pm, 2:30pm and 

4:30pm. Some specific observations were that at 12pm and 2:30pm there not a lot of pedestrian 

activity, there was moderate cycling activity and vehicle activity. It wasn’t until 4:30pm that 

vehicle activity started to pick up, and as it got closer to 5pm it increased. This correlates with 

the rush hour of people coming home from work or school. Some general observations from 

walking around, most of the streets had a cleared pathway with the exception of a few. However, 

the conditions of the sidewalks were not idea, many were broken and uneven plus there was a 

lack of curb cuts within the neighborhood. Curb cuts were mostly found on the outer edges of the 

neighborhood and on popular streets however smaller streets did not have any. This is a problem 

because it prevents people with physical disabilities from using the pathways and ultimately 

leaves them with no other option than to walk on the street, exposed and in harm’s way. Other 

observations are that within the neighborhood there was not much activity except for the main 

roads such as Mountain Ave., which had paved sidewalks, and wide bike lanes. An important 

nighttime safety feature that was missing was street lighting, however some houses did have 

their own lights that looked as if they were motion activated.  

West University 

This neighborhood is located, as its name states, west of the University of Arizona; 

between Park Ave. to Stone Ave. and Speedway Blvd. to 6th St. There is a total of 4,526 

residents living in the area according to the 2010 Census. West University is a historical 

neighborhood with houses built around the 1880s, so it has traditional features that have been 

discussed such as having houses whose front door is right by the sidewalks, with no driveways 

and are more compactly built. Its location to a lot of amenities close by, one of the main ones 



 
 
 
Neighborhood	Connectivity,	Walkability,	and	Safety	in	Tucson,	AZ	 
 
Neighborhood	Connectivity,	Walkability,	and	Safety	in	Tucson,	AZ	

 

17	

being all the restaurants, bars, stores, and coffee shops on University Blvd. In addition it also has 

two parks within the neighborhood. Like Hedrick Acres neighborhood, most of its residents are 

within the ages of 15-29. However, this age group makes up 66.5 percent of the neighborhood as 

compared to the 42 percent in Hedrick Acres. Having most of the residents be within that age 

group is expected since the University of Arizona is walking distance as well as Tucson High 

Magnet School. 

 In West University there were three conditions in which the walkways are found. The 

first a type, Figure 9, that was a hybrid between an alley and a regular street and in terms of 

pathways it was categorized as not present. The second, Figure 10, was a clear pathway that 

usually had some sort of vegetation lining the side that is next to the street. The last, Figure 11, is 

a paved sidewalk, as seen in the picture to the below, that also had vegetation. For the most part 

West University had more consistency in its sidewalks with the street being all paved or just 

being a cleared walkway. 

Figure 8 Map with the boundaries of West University 
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Figure 9 Not present pathway in West University 
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Figure 10 Unpaved pathway in West University 

Figure 11 Paved pathway in West University 
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As stated previously site visits were done were conducted at 12pm, 2:30pm and 4:30pm. 

Overall this neighborhood was quite busy at all hours of the day especially on its main roads 

such as Euclid Ave. and University Blvd. they were filled with pedestrians, cars and a few 

cyclists. As you head west the number of people decreases until Fourth Ave. West University 

had a lot of sidewalks that were in good-excellent condition. However, half of the North-South 

streets were unique because as seen in Figure 9, they were a hybrid of regular streets and alleys. 

The majority did not have any pathways present; they were blocked with trashcans, recycle bins, 

cars and overgrown with vegetation. West University was better at having curb cuts on the outer 

edges of the neighborhood, popular streets, within the neighborhood. Even though West 

University was better at having curb cuts, like Hedrick Acres, lacked lighting except on main 

roads including the boundary roads of the neighborhood. This is concerning because there is a 

high school across from West University neighborhood and college students are often travel to 

and from campus at odd hours. Having proper lighting would allow residents to see what is 

happening outside of their homes and let pedestrians see their surroundings better. 

Tucson Sidewalk Regulations 

 According to Tucson City ordinance 25-12 residents are responsible for keeping the 

sidewalks in the immediate vicinity of their homes in good conditions and to make any repairs 

necessary. Failure to maintain sidewalks in adequate conditions will result in a fine by the city, 

which will cover the costs of repairing the damage. If residents repair their sidewalks then they 

do not have to submit a permit, they can just fix it themselves.  

 If a residents wants to add sidewalk, expand the portions or the sidewalk, install curb 

cuts, a driveway or repair a driveway then they need to submit a permit. After they get approved 
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the price varies depending on the amount of sidewalk. The table below shows the amount of 

sidewalk and its corresponding cost according to Tucson City Ordinance 25-4.  

Amount of sidewalk  Cost 

200 lineal ft. or less $45.00 

200 - 300 lineal ft. $60.00 

300 - 500 lineal ft. $80.00 

500 – 2,500 lineal ft. $80.00 + $14.00 for each additional 100 

lineal ft. 

Driveway repairs and unimproved property 

improvements up to 5 ft. by 5 ft. 

$25.00 

  

Living Street Alliance – West University 

 Living Street Alliance is an organization that promotes sustainable communities in 

Tucson by informing and empowering residents on the importance of safe walkable, bicycling, 

and public transportation systems in neighborhoods. In 2013 a walkability assessment report was 

done looking at sidewalk inventory, safety, night safety, traffic safety, attractiveness, and shade. 

It was found that they had good sidewalk infrastructure with 70% of their blocks having 

sidewalks and 20% of their blocks having partial/discontinuous sidewalks. Safety was surveyed 

and 70% said that their neighborhood was safe/somewhat safe. Night safety was also surveyed 

and the results of feeling unsafe were very high at 90%. It was determined that the lack of 

lighting was the leading cause of feeling unsafe. Traffic safety was relatively split even with a 
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small portion of the people (56%) saying that the traffic in and around their neighborhood did not 

make them feel unsafe.  

Conclusion 

 The built environment can greatly affect the way we move through it and can cause 

effects on social capital so how we interact with other and what connections we can make within 

our communities. It can also affect connectivity depending on the type of pathways that are 

available. As previously discussed pathways that are made of concrete and are in good 

conditions not only look nice but also promote walking. Not having adequate sidewalks can also 

prevent certain people from moving freely, and limit them to walking on the street, which 

endangers them and can cause an accident. From the Tucson City Ordinance sidewalk cost chart 

it is apparent that adding sidewalks can be costly. For that reason residents should be encouraged 

to maintain their sidewalks in good condition. Other recommendations that could help with the 

safety of pedestrians is adding traffic calming systems such as speed humps to busy 

neighborhood streets, particularly those in West University due to the large number of people 

who use those streets on a daily basis. Proper lighting would also be beneficial increase 

nighttime safety. The city should make it a priority to continuously improve existing 

neighborhoods by creating tax incentives or rebates for residents to add sidewalks, and beautify 

their communities. 
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