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The First/Last Mile: 

Introduction 

This report covers the First Mile Last Mile problem, often referred to as the First/Last 

Mile problem. This problem is defined as a large distance, usually half a mile or larger, between 

one's starting location and public transportation as well as one’s destination. The First/Last Mile 

problem is a problem that affects people all over the world. However, this problem greatly 

affects those unable to afford means of private transportation. This hinders people’s daily lives as 

they are unable to access necessary services. The First/Last Mile problem which hinders 

development and can continue the poverty cycle. While there have been many solution attempts 

in the past with varying degrees of success, they all have their own drawbacks and limitations. 

Due to the First/Last Mile problem, people who rely on public transportation have limited access 

to necessary services and are restricted in where they can live and work. 

 

The problem and who it affects 

The First/Last Mile problem greatly affects those who rely on public transportation to 

access necessary services. This includes traveling to their job, getting groceries, dropping off a 

child at daycare or school, or even for entertainment purposes, as they have no other means of 

transportation. Based on the feedback we received from Gypsy Gavia, at the North Central Texas 

Council of Governments (NCTCOG), demographics is an important measure when evaluating 

the problem with accessibility. So according to this demographic source, 20.1% of public transit 

riders surveyed made less than $15,000 annually within their household. Furthermore, 65.6% 

made less than $50,000 annually within their household. Most lower-income houses are 

concentrated in the same neighborhoods leading to people of similar incomes living near each 

other. These low-income neighborhoods, such as in Dallas, have limited methods of public 

transportation leading to difficulty for lower-income families to access reliable means of 

transportation.  According to the United States Census Bureau, 20% of families in Dallas live in 

poverty, and they typically live in the same neighborhoods. According to the map below (figure 

1), high concentrations of poverty in Dallas County are located in Dallas’ Southern Sector 

Neighborhoods, which we previously mistook as South Dallas. We want to focus on 

impoverished neighborhoods with limited access to public transportation because many low 

http://filecenter.santa-clarita.com/transit/APTA%20Passenger%20Characteristics.pdf


Clasby, Marvin, Murtuza, O’Quinn 2 

income and impoverished families typically can not afford modes of private transportation. The 

inability to access public transportation can lead to the continuation of the poverty cycle. With 

limited access to public transport, holding a job is difficult. The ability to get to and from a job 

can vary depending on availability and without consistent access to transportation methods the 

poverty cycle continues. According to the report by Thomas W. Sanchez (link to his report), 

which was considered an excellent resource by Timothy Oleary at the North Central Texas 

Council of Governments, there is a direct link to access to transportation and employability. This 

study used a geographic information system (GIS) to analyze the location and employment 

characteristics of workers with varying levels of accessibility to transit. Based on the founding of 

this report policies advocating increased transit accessibility in addressing urban 

underemployment are partially supported. This leads us to believe that if we improve the 

accessibility of lower-income households to reliably reach necessary services then their quality 

of living will increase.  

 

 

http://reconnectingamerica.org/assets/Uploads/Public-Transit-Employment.pdf
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Figure 1:  shows a high concentration of poverty in Dallas 

Racially/Ethnically Concentrated Areas of Poverty within the city of Dallas. (Courtesy: University of Texas at Arlington) 
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Figure 2: Map Dallas Area Rapid Transit (DART) Transportation (Link to Map) 

  

 

    
Figure 3: Public Transportation Routes in Figure 4:  Public Transportation Routes in  

Joppa, Dallas, Texas Cadillac Heights, Dallas, Texas  
 

https://www.dart.org/maps/pdfmaps/DARTSystemMap12aug19.pdf
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Figure 5: Frequency of bus routes in Dallas through DART 

 

 

 

Where the problem exists 

 We have focused our research in the Dallas Metropolitan area with an emphasis on 

Dallas’ Southern Sector neighborhoods such as Cadillac Heights, Joppa, and Wolf Creek. The 

map above (Figure 2) includes all of the public transportation systems provided by Dallas Area 

Rapid Transit (DART). From that map, we have zoomed in and looked at DART public 

transportation provided in the neighborhoods of Dallas’ Southern Sector neighborhoods (Figure 

3 and Figure 4). We noticed a trend of less public transport in those areas from examining 
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systems maps provided by DART. Also based on feedback from Jing Xu at DART, we added a 

map of usage frequency of DART bus routes, it can be shown in figure 5 that there are limited 

bus routes in Dallas’ Southern Sector neighborhoods. This can be seen as within the red circle 

(which includes the. This leads to difficulties in accessing modes of transportation reliably as 

after leaving the service, they must walk or somehow get to the public transportation stops that 

are upwards of 1 mile away from them and still meet the transportation schedule. Which leads to 

the difficulties in performing many common daily tasks such as going to work, picking up a 

child from daycare, or even obtaining groceries for the week. Also according to Jing Xu at 

DART, combination trips are one thing that exacerbated the First/Last Mile problem. For 

example, when having a strict work schedule that requires one to enter and leave a job at a 

certain time there is no guarantee that the public transportation schedule will match their 

schedule. Therefore there is no guarantee they will be able to pick up their child on time at the 

daycare or be able to get to the grocery store before it closes as the public transportation route 

might not match up or allow for time to walk between stops.  

 

Time frame of the problem 

This problem has been prevalent since services and distances between places began to 

increase with Urban sprawl. As distances between necessary services, such as shelter from one's 

home and food from the grocery store, increases with the development of cities people will need 

a method of transportation to reach each service. The First/Last Mile problem will continue to 

affect people until everyone is provided with reliable transportation. This problem is something 

that people typically see as something they must adapt to or learn to live with. However, 

providing a solution to this problem will improve other’s lives drastically as the radius of 

services they can access reliably will increase. Even if it is a .5 mile increase, the amount of 

services these lower-income families can now access has increased by almost double since the 

area they can access has increased. The longer this problem goes unsolved the longer people 

have to endure this burden and lose more time in commutes as well as money spent on public 

transport. Although many people have grown used to it and adapted just as many if not more 

have failed to do so. 
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Justification of the problem  

The First/Last Mile problem affects the people who rely heavily on public transportation. 

The problem causes those unable to afford private means of transportation to typically live 

anywhere they afford that remains within the boundaries set by the problem in order to 

effectively get around cities without much hassle (as mentioned in the where paragraph). If there 

is ever an issue relating to the public transportation system, whether it be environmental, 

technology, etc, the people relying on public transportation will either need to find another way 

to commute or inform anyone waiting they will not arrive. These transportation boundaries 

create restrictions not only on where those affected can go but also on the time it takes to arrive 

at the desired destination. When time is of the utmost importance (for example: getting to work 

on time, medical emergencies, scheduled appointments) those who are unable to afford private 

means of transportation must wait for the public transportation to arrive before they are able to 

begin heading towards the final destination. In dire situations, the time it takes for transportation 

to arrive could end up being too late. 

  

This table shows DART’s data from 2016. The data includes annual ridership, system 

length, average daily boardings, and the number of stations present. A popular form of 

transportation in the Dallas area is the Dart train. According to a DART industry professional, in 

recent years the ridership on DART trains has begun declining, even before the pandemic. 

Problems relating to the First Mile Last Mile prevents potential riders from reaching boarding 

stations. 
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Who are the Stakeholders and how does the First/Last mile affect them 

The people and businesses most affected by the issue are people unable to acquire their 

own private means of transportation, and local businesses located outside the public 

transportation set boundaries. People who are unable to afford private means of transportation 

commonly remain within certain boundaries that keep public transportation easily accessible to 

them. Currently, about a third of residents and transit-dependent citizens in Dallas do not have 

walking access (a quarter of a mile for bus and half a mile for rail) to a transit station. Due to 

these boundaries, these people are unable to visit areas residing outside the transportation 

boundaries unless they are able to acquire another form of transportation. 

 

The First/Last Mile problem decreases a company's potential profits because those unable 

to afford private transportation are restricted by certain boundaries, and they would be unable to 

arrive at the company’s shops and businesses resulting in the loss of potential profit. Following 

the creation of the Dallas DART, the city of Dallas saw a 33% increase in retail sales for stores 

near the newly created DART stations. Stores and shops located further from the stations saw 

only a 3% profit increase. The stores and shops located closer to the DART stations largely 

increased their profits because the DART made their shops more accessible to the public. The 

shops located further away did have an increase in profit, however, because the stores were 

located outside the transportation boundary they are not as accessible to the public as the stores 

in close proximity to the DART stations; this caused their profits to be significantly less than 

stores within the transportation boundaries. 

 

General parameters and constraints to consider 

As we move forward with the project, we will need to consider certain parameters and 

constraints in order to create the most effective solution. Certain forms of public transportation 

run on specific routes, stop at specific locations, and function on specific schedules. Public forms 

of transportation like trains and subways function on prebuilt structures and are unable to be 

moved or create new stops without spending millions of dollars on building new structures. Most 

people cannot go too far outside of the boundaries set by the public transportation systems as the 

farther they go the more limited public forms of transportation become. The cost of the solution 
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should result in end users saving money not spending more. If the solution ends up costing more 

than current methods of transportation the solution will be listed a failure. 

 

Past and Current Solutions 

There have been attempted solutions to the first/last mile problem, however, they all are 

missing a few factors that are essential to our end user. According to Gypsy Gavia at the North 

Central Texas Council of Governments, some of the things that limit private sector options that 

address the First/Last Mile failed to consider the bankless population and those who did not have 

a usable credit card. This limits their access to the private sector ride share companies, such as 

Uber and Lyft, which completely eliminate the first/last mile problem, but are also too expensive 

to use on a daily basis for the low income population of Dallas’ Southern Sector neighborhoods. 

Uber costs a minimum of $7.20 per ride (meaning a minimum of $14.40 for a two-way trip) and 

Lyft has a similar price range. Scaling down, other companies like Lime and VBikes have made 

dockless scooters and bikes (respectively) that people can rent for around a dollar per ride. 

Additionally, those who participate in government benefit programs like social security can use 

their services starting at 70% off the original price, if not a greater discount. Furthermore, their 

users can track the vehicles so they do not have to go out searching for their ride. Lime and 

VBikes were successful in providing mobility to the poorest communities, however, their 

vehicles are incredibly unsafe and have discouraged many of its users from using their services. 

Some users have left the vehicles in the middle of roads and there have been many incidents of 

operators injuring bystanders. Even when Lime riders are driving safely, cases of severe injury or 

death still occur. However both the ride share and bike share companies only use credit/debit 

cards for payments. Users who do not have a bank account or can only pay in cash have to find 

an alternative method of transportation. 

 

Jing Xu at DART informed us that in the public sector, DART has created a rideshare 

system called GoLink that will make its transit services more accessible than before. The service 

allows its users to schedule busses and other forms of public transportation to come to specific 

locations like one’s home. DART’s GoLink also keeps its prices staggeringly low as all of the 

fares can be paid through their DART pass. If the user does not have a pass, the cost per ride is 

still very cheap at a dollar per ride if riding to a specific bus or train stop and three dollars for 

https://www.uber.com/
https://www.lyft.com/
https://www.li.me/en-us/home
https://www.vbikes.com/#
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traveling to a specific location. The downside of this solution is it can not be used outside of their 

operating area located around DART’s train stations.  

 

Map of the South Irving GoLink Service Area 

 

All the solutions discussed above have reduced or even eliminated the first/last mile in 

some way. However, they all had some downfalls which are important to take into consideration 

when our team begins brainstorming. First, our solution needs to be safe. Lime and VBikes have 

proven that when a service is not safe, customers will withdraw from the service. Meaning if our 

solution is not safe, our end user will likely not use it. Second, our solution needs to be 

accessible in terms of price and location. Price is important as our end-user (low-income Dallas 

residents) have a very small spending budget so keeping in mind their limitations is crucial in 

defining the parameters of our solution. Finally, our solution needs to reduce or eliminate the 

physical exertion required to travel the first or last mile of any given transit method. Not only is 

this reduction the direct solution to the First/Last Mile problem, it will also expand our solution 

to the disabled and the elderly. 
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Goals of our eventual solution  

The following goals have been reviewed by industry professionals that we have contacted 

from DART and NCTCOG. To facilitate the creation of a successful design, the following goals, 

parameters, and constraints have been identified. Our goals are what we hope to achieve, 

however, they are not the end all be all of what we need to achieve. If we run out of time and all 

our goals are not met, then there is not an issue. Our parameters, however, are far more strict and 

must be met for the project to be considered complete. Our constraints are things that we have 

decided aren't within our power to change, for example, we cannot change who the mayor of 

Dallas is.  

 

These are the goals we hope to achieve with our solution; we have attempted to keep 

them attainable. Our team's overall goal for this project is to improve someone’s living 

conditions in the Dallas County area by solving problems related to transportation. Specifically, 

access to necessary services related to the first/last mile problem for low income individuals.Our 

first goal for our solution is to increase access to necessary services for our end-user. Our next 

goal for our solution is to alleviate part of the poverty cycle for our end-user and that our solution 

will help them on their way to becoming financially stable. We also hope that our solution will 

be implemented in other areas, and help as many people as possible. For our final goal, we hope 

that our solution will increase the number of people who use public transportation. 

 

Parameters of our eventual solution 

The following parameters have been reviewed by industry professionals that we have 

contacted from DART and NCTCOG. Our parameters are more strict, and thus we needed more 

concrete numbers to base our solution off of. For our end user, the cost of the solution should not 

be more than already existing solutions. For example, we want to be under the cost of a used car 

which takes an average of ~$700 per month. This is about 55.4% of their income if they work a 

minimum wage job 40 hours a week. Furthermore, we want the solution to cost less than 

rideshare solutions, the estimated cost of rideshare apps like Uber and Lyft is ~$30 per day, 

which is if they make two round trips a day. This would take up about 72.6% of their income if 

they work a minimum wage job 40 hours a week. While we may not be under the cost of DART, 

we hope that our solution might help alongside DART. Thus our solution should be less than or 
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equal to the cost of a reduced price DART pass which is $48 a month, this is 3.8% of their 

income. This means that if our solution helps increase access to necessary services by working 

with DART, then our solution should not add any extra cost for the end-user or cost very little. 

Another parameter, other than the cost of transportation to services, is the time needed to reach 

them. Our solution needs to either keep the time needed to commute the same or decrease the 

amount of time it takes with current solutions. For example, using the DART system the closest 

hospital to Cadillac Heights takes ~35 minutes to reach, and you still have to walk ~.5 miles to 

reach the hospital. So our solution should decrease the amount of time it takes for this commute 

or at least keep it the same. Another example is the closest grocery store to Cadillac Heights. 

This trip takes around ~24 minutes using the DART system and you still have to walk ~.5 miles 

to reach the grocery store. This commute will also need to be decreased or be kept the same. Our 

last parameter is the physical exertion required in our end user’s commute. Our solution needs to 

decrease the physical exertion required to get to necessary services. As stated earlier, in order to 

arrive at the closest hospital to Cadillac Heights you are required to walk around half a mile; it is 

the same for the closest Grocery store. Our solution should either reduce the half mile travel 

distance or make traveling the distance faster thus reducing the total amount of physical exertion. 

Furthermore, there are instances where you can’t physically exert yourself in your commute, for 

example, going to a hospital, or a job interview. 

 

Constraints of our eventual solution 

The following constraints have been reviewed by industry professionals that we have 

contacted from DART and NCTCOG. As far as complexity goes, our constraints are quite 

simple. Our group can not increase the number of buses and trains that DART operates. 

Additionally, our group can not change the bus and train schedule for DART. Finally, we can not 

change where the bus stops and train stations are located. Secondly, we are unable to change the 

phone type or technology our end-user has access to. We also can not change where our end-user 

lives. Following the topic of location, we are unable to change where services are located, for 

example, we can not change where a hospital or grocery store is physically located. Lastly, The 

City of Dallas has banned dockless scooters and bikes, so our solution can not be a dockless 

vehicle. 
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Conclusion 

Due to the First/Last Mile problem, people who rely on public transportation have limited 

access to necessary services and are restricted in where they can live or work. It should be 

apparent by now that something has to be done. This problem affects so many people and we 

want to fix it. Our group will attempt to solve this problem. If you want to keep up with our 

process please check our website which contains most of our work. This report has been 

reviewed by industry professionals that we have contacted from DART and NCTCOG and 

revised based on their feedback. 



Clasby, Marvin, Murtuza, O’Quinn 14 

 

Sources: 

 

https://www.dmagazine.com/frontburner/2018/11/dallas-isnt-helping-its-poorest-residents-escap

e-poverty-and-neither-are-its-neighbors/ 

M. Goodman, “Dallas Isn't Helping its Poorest Residents Escape Poverty, and Neither Are 

Its Neighbors,” D Magazine, 06-Nov-2018. [Online]. Available: 

https://www.dmagazine.com/frontburner/2018/11/dallas-isnt-helping-its-poorest-residents-

escape-poverty-and-neither-are-its-neighbors/. [Accessed: 21-Sep-2020].  

 

https://www.dart.org/about/inmotion/july15/1.asp 

DART, “DART partners with new services,” DART Inmotion July 2015, Jul-2015. 

[Online]. Available: https://www.dart.org/about/inmotion/july15/1.asp. [Accessed: 

21-Sep-2020].  

 

https://www.dart.org/maps/printrailmap.asp 

DART, “DART partners with new services,” DART Inmotion July 2015, Jul-2015. 

[Online]. Available: https://www.dart.org/about/inmotion/july15/1.asp. [Accessed: 

21-Sep-2020].  

 

https://www.dart.org/maps/pdfmaps/DARTSystemMap12aug19.pdf 

DART, “DART Maps,” DART.org - DART System Map, 12-Aug-2019. [Online]. 

Available: https://www.dart.org/maps/systemmap.asp. [Accessed: 22-Sep-2020].  

 

 

https://www.dmagazine.com/frontburner/2018/11/dallas-isnt-helping-its-poorest-residents-escape-poverty-and-neither-are-its-neighbors/
https://www.dmagazine.com/frontburner/2018/11/dallas-isnt-helping-its-poorest-residents-escape-poverty-and-neither-are-its-neighbors/
https://www.dart.org/about/inmotion/july15/1.asp
https://www.dart.org/maps/printrailmap.asp
https://www.dart.org/maps/pdfmaps/DARTSystemMap12aug19.pdf


Clasby, Marvin, Murtuza, O’Quinn 15 

https://www.census.gov/quickfacts/fact/table/dallascitytexas/SBO001212 

“U.S. Census Bureau QuickFacts: Dallas city, Texas,” Census Bureau QuickFacts, 2010. 

[Online]. Available: 

https://www.census.gov/quickfacts/fact/table/dallascitytexas/SBO001212. [Accessed: 

23-Sep-2020].  

 

https://www.metro.net/projects/first-last/ 

“Metro First/Last Mile,” LA Metro Home, 2019. [Online]. Available: 

https://www.metro.net/projects/first-last/. [Accessed: 23-Sep-2020].  

 

https://www.rtd-denver.com/projects/first-mile-last-mile-strategy 

“First Mile Last Mile Strategy,” RTD, 2020. [Online]. Available: 

https://www.rtd-denver.com/projects/first-mile-last-mile-strategy. [Accessed: 

23-Sep-2020].  

 

https://www.apta.com/research-technical-resources/mobility-innovation-hub/first-last-mile-soluti

ons/ 

“First Last/Mile Solutions,” American Public Transportation Association, 30-Mar-2020. 

[Online].Available:https://www.apta.com/research-technical-resources/mobility-innovation

-hub/first-last-mile-solutions/. [Accessed: 23-Sep-2020].  

 

 

 

https://www.census.gov/quickfacts/fact/table/dallascitytexas/SBO001212
https://www.metro.net/projects/first-last/
https://www.rtd-denver.com/projects/first-mile-last-mile-strategy
https://www.apta.com/research-technical-resources/mobility-innovation-hub/first-last-mile-solutions/
https://www.apta.com/research-technical-resources/mobility-innovation-hub/first-last-mile-solutions/


Clasby, Marvin, Murtuza, O’Quinn 16 

https://www.dmagazine.com/frontburner/2017/10/bombshell-report-reveals-darts-system-wide-in

adequacy/ 

J. Schutze, M. Terry, T. Rogers, N. Gempel, Z. Crain, and P. Simek, “Bombshell Report 

Reveals DART's System-Wide Inadequacy,” D Magazine, 23-Oct-2017. [Online]. 

Available: 

https://www.dmagazine.com/frontburner/2017/10/bombshell-report-reveals-darts-system-w

ide-inadequacy/. [Accessed: 23-Sep-2020].  

 

https://www.nbcdfw.com/news/local/family-wants-answers-after-24-year-old-dallas-man-dies-in

-apparent-electric-scooter-accident/268025/#:~:text=Jacoby%20Stoneking%2C%2024%2C%20d

ied%20Sunday,electric%20scooter%20over%20the%20weekend. 

N. Walker, “Family Wants Answers After 24-Year-Old Dallas Man Dies in Apparent 

Electric Scooter Accident,” NBC 5 Dallas-Fort Worth, 04-Sep-2018. [Online]. Available: 

https://www.nbcdfw.com/news/local/family-wants-answers-after-24-year-old-dallas-man-d

ies-in-apparent-electric-scooter-accident/268025/. [Accessed: 23-Sep-2020].  

 

http://reconnectingamerica.org/assets/Uploads/Public-Transit-Employment.pdf 

T. W. Sanchez, Portland State University, Portland, OR, rep., 1998.  

 

http://umich.edu/~econdev/econimpact_dart/index.html 

Y. Joo, “The Economic Impact of DART LIGHT RAIL and Transit Oriented 

Development,” UP 538 - Economic Development Planning Resource Book, 2005. [Online]. 

Available: http://umich.edu/~econdev/econimpact_dart/index.html. [Accessed: 

29-Sep-2020].  

https://www.dmagazine.com/frontburner/2017/10/bombshell-report-reveals-darts-system-wide-inadequacy/
https://www.dmagazine.com/frontburner/2017/10/bombshell-report-reveals-darts-system-wide-inadequacy/
https://www.nbcdfw.com/news/local/family-wants-answers-after-24-year-old-dallas-man-dies-in-apparent-electric-scooter-accident/268025/#:~:text=Jacoby%20Stoneking%2C%2024%2C%20died%20Sunday,electric%20scooter%20over%20the%20weekend
https://www.nbcdfw.com/news/local/family-wants-answers-after-24-year-old-dallas-man-dies-in-apparent-electric-scooter-accident/268025/#:~:text=Jacoby%20Stoneking%2C%2024%2C%20died%20Sunday,electric%20scooter%20over%20the%20weekend
https://www.nbcdfw.com/news/local/family-wants-answers-after-24-year-old-dallas-man-dies-in-apparent-electric-scooter-accident/268025/#:~:text=Jacoby%20Stoneking%2C%2024%2C%20died%20Sunday,electric%20scooter%20over%20the%20weekend
http://reconnectingamerica.org/assets/Uploads/Public-Transit-Employment.pdf
http://umich.edu/~econdev/econimpact_dart/index.html


Clasby, Marvin, Murtuza, O’Quinn 17 

https://dallascityhall.com/government/Council%20Meeting%20Documents/msis_2_transportatio

n-equity-and-access-to-opportunity-for-transit-dependent-population-in-dallas_combined_10231

7.pdf 

T. O'Donnell, City of Dallas, Dallas, TX, rep., 2017. 

 

http://filecenter.santa-clarita.com/transit/APTA%20Passenger%20Characteristics.pdf 

American Public Transportation Association , 2007, pp. 1–52, A Profile of Public 

Transportation Passenger Demographics and Travel Characteristics Reported in 

On-Board Surveys. 

  

https://dartzoom.dart.org/en/resources/project-materials 

“The DART Network Choices Report.” DART, 2020,  

https://www.dart.org/riding/golinksouthirving.asp#map 

“GoLink℠.” DART.org - GoLink - South Irving, 

www.dart.org/riding/golinksouthirving.asp.  

 

 

https://dallascityhall.com/government/Council%20Meeting%20Documents/msis_2_transportation-equity-and-access-to-opportunity-for-transit-dependent-population-in-dallas_combined_102317.pdf
https://dallascityhall.com/government/Council%20Meeting%20Documents/msis_2_transportation-equity-and-access-to-opportunity-for-transit-dependent-population-in-dallas_combined_102317.pdf
https://dallascityhall.com/government/Council%20Meeting%20Documents/msis_2_transportation-equity-and-access-to-opportunity-for-transit-dependent-population-in-dallas_combined_102317.pdf
http://filecenter.santa-clarita.com/transit/APTA%20Passenger%20Characteristics.pdf
https://dartzoom.dart.org/en/resources/project-materials
https://www.dart.org/riding/golinksouthirving.asp#map

