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Introduction and Summary
What is the purpose of this report?
This Choices Report is the first step in the Memphis 3.0 Transit Vision. 
This plan is an outgrowth of the Memphis 3.0 comprehensive planning 
process and is being led by the City of Memphis and Innovate Memphis 
in partnership with the Memphis Area Transit Authority (MATA). This plan 
will do the following:

• Assess the existing transit network and the geometry of today’s city;

• Engage the public, stakeholders and elected officials in a conversa-
tion about the goals of transit in Memphis;

• Develop recommendations for changing the transit network; and

• Consider the cost and financing options for improving transit in 
Memphis.

The Choices Report helps guide the Transit Vision, by laying out relevant 
facts about transit and development in Memphis, and by drawing the 
reader’s attention to major choices that these facts force us to weigh.

What is the purpose of transit?
Transit can serve many different goals. But different people and commu-
nities value these goals differently. It is not usually possible to serve all of 
them well all the time.

Understanding which goals matter most in Memphis is a key step in 
developing the Memphis 3.0 Transit Vision.

Possible goals for transit include:

• Economic: transit can give businesses access to more workers, and 
workers access to more jobs. Transit can also help attract certain 
industries, new residents, tourists, or other economic contributors.

• Environmental: increased transit use can reduce air pollution and 
greenhouse gas emissions. Transit can also support more compact 
development and help conserve land.

• Social: transit can help meet the needs of people who are in various 
situations of disadvantage, providing lifeline access to services and 
jobs.

• Health: transit can be a tool to support physical activity by walking. 
This is partly because most riders walk to their bus stop, but also 
because riders will tend to walk more in between their transit trips.

• Personal Liberty: By providing people the ability to reach more 

places than they otherwise would, a transit system can be a tool for 
personal liberty, empowering people to make choices and fulfill their 
individual goals�

Some of these goals are served by high transit ridership. For 
example, the environmental benefits of transit only arise from many 
people riding the bus rather than driving. Subsidy per rider is lower 
when ridership is maximized. We call such goals “ridership goals” 
because they are achieved in part through high ridership.

Other goals are served by the mere presence of transit. A bus route 
through a neighborhood provides residents insurance against isolation, 
even if the route is infrequent, not very useful, and few people ride it. 
A route may fulfill political or social obligations, for example by getting 
service close to every taxpayer or into every political district. We call 
these types of goals “coverage goals” because they are achieved in part 
by covering geographic areas with service, regardless of ridership.

High ridership is not the only goal
If Memphis wanted to maximize transit ridership, it would focus its 
service only on routes useful to many potential riders. The City and 
MATA would be thinking like a business, focusing on places where its 
service is competitive for a large number of people.

Businesses are under no obligation to operate where they would spend 

a lot of money to reach few customers.

For example, McDonalds is under no obligation to provide a restaurant 
within 1/2 mile of everyone in Tennessee. If it were, then the company 
would have to add hundreds of additional locations, some serving just 
a handful of homes, and most operating at a loss because of the few 
customers nearby. 

People understand that rural areas will naturally have fewer McDonalds 
locations than urban areas. We don’t describe this as McDonalds being 
unfair to rural or suburban areas; they are just acting like a private busi-
ness. McDonalds has no obligation to cover all areas with its restaurants.

Transit agencies are not private businesses, and most transit agencies 
decide that they do have some obligation to cover their service area. The 
elected officials who ultimately make public transit decisions hear their 
constituents say things like “We pay taxes too” and “If you cut this bus 
line, I will be stranded” and they decide that coverage, even in low-rider-
ship places, is an important transit outcome.

Transit agencies are often accused of failing to maximize ridership, as if 
that were their only goal. In fact, they are intentionally operating “cover-
age services” that are not expected to generate high ridership.

Figure 1: Is an empty bus failing? That depends entirely on why you are running it in the first place.
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Ridership and Coverage Goals Conflict
Ridership and coverage goals are both laudable, but they lead us in 
opposite directions. Within a fixed budget, if a transit agency wants to 
do more of one, it must do less of the other.

Here is an illustration of how ridership and coverage goals conflict with 
one another, due to geometry and geography.

In the fictional town at right, the little dots indicate dwellings and com-
mercial buildings and other land uses  The lines indicate roads. Most of 
the activity in the town is concentrated around a few roads, as in most 
towns 

A transit agency pursuing only a ridership goal would focus service on 
the streets where there are large numbers of people, where walking to 
transit stops is easy, and where the straight routes feel direct and fast to 
customers. Because service is concentrated into fewer routes, frequency 
is high and a bus is always coming soon. This would result in a network 
like the one at bottom-left.

If the town were pursuing only a coverage goal, on the other hand, the 
transit agency would spread out services so that every street had a bus 
route, as in the network at bottom-right. As a result, all routes would be 
infrequent, even those on the main roads.

In these two scenarios, the town is using the same number of buses. 
These two networks cost the same amount to operate, but they deliver 
very different outcomes.

On a fixed budget, designing transit for both ridership and coverage 
is a zero-sum game. In the networks at right, each bus that the transit 
agency runs down a main road, to provide more frequent and competi-
tive service in that market, is not running on the neighborhood streets, 
providing coverage. While an agency can pursue ridership and provide 
coverage within the same budget, it cannot do both with the same 
dollar. The more it does of one, the less it does of the other.

These illustrations also show a relationship between coverage and 
complexity. Networks offering high levels of coverage (like the MATA 
network in Memphis) are naturally more complex. 

In this imaginary town, any person could keep the very simple “high 
frequency” network in their head, since it consists of just two routes, 
running in straight lines. They would not even need to consult a sched-
ule to catch a bus. The coverage network would be harder to memorize, 
requiring people to consult a map (to understand the routing and a 
schedule (to catch these infrequent services).

A

B

B

A

A B

C D

I

G
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Imagine you are the transit 
planner for this fictional town. 

The dots scattered around the 
map are people and jobs�

The 18 buses are the resources 
the town has to run transit�

Before you can plan transit routes, 
you must first decide: What is the 
purpose of your transit system?

Figure 2: Ridership and coverage goals, both laudable, are in direct conflict within a fixed budget.

All 18 buses are focused on the busiest areas. Waits for service are short but 
walks to service are longer for people in less populated areas� Frequency 
and ridership are high, but some places have no service�

The 18 buses are spread around so that there is a route on every street� 
Everyone lives near a stop, but every route is infrequent, so waits for service 
are long� Only a few people can bear to wait so long, so ridership is low� 

Maximum Ridership Maximum Coverage
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Memphis is experiencing a slow-moving self-reinforcing decline in 
transit, which could be called a vicious cycle of declining ridership and 
service. The danger is that, if it is not halted, transit will decline into irrel-
evancy. (Memphis is not the only city that has experienced this.) 

We can see evidence of this cycle in the levels of  ridership and service 
hours (Figure 3 at right). From 2005 to 2015, MATA cut service by 22% 
and ridership fell by 28%. The contributors to this process include:

• Residential and job growth. The region has grown slowly in popula-
tion and jobs but more quickly in developed land area. Most new 
developments are far away from the transit network and from each 
other� 

 - Triggered by population increases, Memphis crosses a threshold 
into a category of larger regions, and MATA starts receiving less 
federal funding�1

 - Meanwhile, new development areas are much more expensive to 
serve with transit, because they are lower density and far away. 

 - Service is cut, frequencies are reduced so that routes can be 
lengthened, and ridership drops predictably.

• Cost increases. The costs to MATA of delivering each hour of transit 
service has increased. Federal, State and City contributions have, in 
most years, not kept up with inflation.

 - MATA is able to put less service on the street, and ridership 
drops predictably.

• Federal funding cuts. MATA’s share of federal funding has been 
reduced because ridership has dropped so much.

 - Service is cut, and ridership drops again, predictably.

• Development continues away from the existing network. Because 
the transit network is useful to fewer and fewer people, there has 
been no incentive for developers and businesses to locate on it. 

 - More growth happens in places that are hard to serve with useful 
transit�

• And so on.

1� After the 2010 Census the population of the Memphis Urbanized Area increased above 1 
million people. Under the Federal Transit Administration funding formulas for its Section 5307 
programs, all urban areas are split into two groups, those over and under 1 million for part of the 
funding formula. By crossing the threshold of 1 million people, Memphis is now rated in com-
parison to much larger regions for this program. The formula rewards areas with more transit 
investment, higher populations and higher densities. Therefore, Memphis is rated relatively low 
among its new competition in the higher category.

a cycle of decline
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Figure 3: Changes in MATA’s total service supply (service hours) and ridership between 2005 and 2015� Ridership fell nearly hand-in-hand as 
service was reduced over the years�

One purpose of this transit vision is to arrest this cycle of decline. This 
means breaking the cycle of disinvestment, loss of usefulness and loss of 
ridership that has been happening in Memphis in recent decades. 
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Frequency is Freedom
In transit conversations there is always a 
great focus on where transit is provided, 
but sometimes not enough attention 
paid to when it is provided� 

The “when” of transit service can be 
described as “frequency” or “headway” 
(how many minutes between each bus) 
and “span” (how many hours per day, 
and days per week, it runs). 

The map at right shows MATA’s network, 
with every route color-coded based 
on its frequency during midday on a 
weekday. 

Low frequencies and short spans are 
one of the main ways that transit fails 
to be useful, because it means service 
is simply not there when the customer 
needs to travel� 

Frequent service:

• Reduces waiting time (and thus 
overall travel time).

• Improves reliability for the customer, 
because if something happens to 
your bus, another one is always 
coming soon.

• Makes transit service more legible, 
by reducing the need to consult a 
schedule. 

• Makes transferring (between two 
frequent services) fast and reliable.

The map at right reveals that only a few 
MATA routes offer 30-minute frequency; 
only one offers 20-minute frequency; 
and only the trolleys offer service every 
15 minutes or better (which is the transit 
industry norm for calling something 
“frequent”).

Figure 4: Map of the existing Memphis transit network� Routes get near most residents and many jobs, but nearly all routes are infrequent� 
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Figure 5: The frequencies and spans of service of each MATA route�

In order to think about whether 
any frequency is “frequent 
enough,” imagine waiting 
one-half of the frequency, on 
average (since statistically, you 
will) and ask yourself whether 
you could tolerate waiting that 
long as part of an everyday trip� 

Many people assume that today, 
with real-time transit arrival 
information (like MATATraveler 
or TransLoc Rider) and smart 
phones, nobody needs to 
wait for a bus anymore, and 
frequency therefore doesn’t 
matter. If a bus only comes once 
an hour, that’s fine, because 
your phone will tell you when it 
is a few minutes away and you 
should walk to the stop.

Despite all these new tech-
nologies, frequency still matters 
enormously, because:

• Waiting doesn’t just 
happen at the start of your 
ride, it also happens at the 
end. You may not need to 
leave the house long before 
your departure, but if your 
bus is infrequent, you have 
to choose between being 
very early or too late. If you 
start work at 8:00 am but 
the hourly bus passes your 
workplace at 8:10 am, you 
can be 50 minutes early or 
10 minutes late. 

• Many of the places we go 
don’t let us hang out until 
our bus’s arrival is immi-
nent. We can easily do this 
when leaving home, but it is 
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more awkward when leaving a restaurant or a workplace that is 
closing.

• Real-time arrival information doesn’t make the bus more reli-
able, but frequency does. Your phone can tell you when your 
bus is arriving, but it cannot prevent your bus from having a 
problem and being severely delayed, or not showing up at all. 
Only frequency—which means that another bus is always coming 
soon—can offer this kind of reliability.

Short Spans Each Day and Each Week
The graphic on the previous page summarizes each MATA route’s 
current frequency and span of service. It is striking, when looked at 
graphically, how little service exists on Saturdays and especially on 
Sundays� 

MATA does run service into the night on weekdays (as shown in the 
map at right), but at extremely low frequencies. Only one bus route 
provides better than 60 minute service after 8 pm on weekdays.

The transportation profession has long been focused on the weekday 
peaks, because those are the times when our road capacity is most-
used and congested. Yet people need to travel at all times of day and 
week. 

Service workers tend to work from very early in the morning to 
midday, or from midday to late at night. Most people working in retail 
or restaurants are only given a job if they can commit to work on both 
weekend days. A route that doesn’t exist on weekends is particularly 
useless to low-income service workers. 

In addition, anyone taking an evening class, pursuing a hobby, going 
to worship, or staying late at work to finish a report needs a bus ride 
home outside of the traditional 8-to-5 workday.

Among MATA services, the trolleys offer the most sustained service 
at a consistent frequency for the most hours each day and each 
week. Yet the trolleys are necessarily short because their rail infra-
structure is limited to primarily the downtown area. With only 12% of 
regional jobs in the downtown area (compared to a national average of 
23%), the trolleys are limited in the access they can provide to jobs in 
such a decentralized city. While commuting is not the only reason to use 
transit, job locations (especially retail and medical job locations) are also 
places where people travel for other needs like medical appointments 
and shopping trips. Thus, the limited reach of the trolleys means that 
they can’t help most people with the vast majority of their trips. 
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Figure 6: Comparison of areas covered by service as evening turns into night� Most of Memphis loses service after 7 pm�
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Access to Service Varies by Income, 
Though Not by Race
The chart below reports how much coverage is provided by the existing 
MATA network, to residents and jobs. 

This chart measures access to any service as well as to frequent service. 
Unsurprisingly, a tiny fraction of residents and a small fraction of jobs 
have access to frequent service, since the downtown trolleys provide the 
only frequent service in the city. This reflects both the lack of frequent 
service in the MATA network and the low density of workplaces in the 
city’s core. 

Another observation we can make from this chart is that access to any 
service is roughly similar for non-white residents and for all residents. In 
contrast, access to any service is worse for residents in poverty than it is 
for all residents. This likely relates to the “suburbanization of poverty,” in 
which low-income people increasingly reside in places that are hard to 
reach with transit, as we discuss further on page 25 and page 28.

for thousands of years� 

The transit network can be an instrument of freedom for the current 
and future people of Memphis. The walls around their lives could be 
expanded. “High-freedom” networks tend to also be high ridership net-
works, if they are designed to provide the most freedom to the largest 
number of people.

This report presents a number of technical observations about why the 
transit network offers so little access to the city. This report also presents 
two key choices that will inform how much that access could grow in the 
future�

In addition to the (best-case-
scenario) example below, similar 
maps show access to the city from 
three other places, starting on page 
34�

The Memphis Transit Network as an 
Instrument of Freedom
The map below shows where someone can go if they start out between 
4 pm and 5 pm on a weekday. Areas they can reach in under 60 minutes 
are shown in orange.  

We can think of the shape below as the walls around someone’s life. A 
transit network can be liberating, giving people access to the opportuni-
ties of their city, the freedom to find work, go to school, worship, meet 
people, and do all of the other things that have drawn humans to cities 

 3%

83%

 1%

60%

 2%

86%

 1%

64%

 2%

60%

 1%

45%

10%

70%

 7%

52%

Al
l

N
on

−w
hi

te
In

 P
ov

er
ty

Jo
bs

0% 25% 50% 75% 100%

Frequent Service

Any Service

Frequent Service

Any Service

Frequent Service

Any Service

Frequent Service

Any Service

Coverage: fartherwithin 1/2 miwithin 1/4 mi

Coverage of Memphis by Any Service and Frequent Service

R
es

id
en

ts
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hour’s time�
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From Hudson Transit Center,
Where could I travel to on weekdays at 4PM?
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Key Choices for the Transit Vision
At the end of this report, we present two key choices that the public, 
stakeholders and elected officials may want to make as part of a transit 
vision. These choices are suggested by the existing conditions of transit 
and land use in Memphis.

Memphis is facing a set of related choices for land use through the 
Memphis 3.0 process. This report contains information and maps 
demonstrating that land use, development and street design govern 
transit ridership and transit costs. The future success of the Memphis 
transit network depends a great deal on the land use decisions made in 
Memphis 3.0.

Balancing ridership and coverage goals
In every public transit system, a basic trade-off must be made between 
concentrating service into very useful routes that serve large numbers of 
people, and spreading service out to make sure that people everywhere 
have access to at least some service.

How should Memphis balance ridership and coverage goals in its 
network? Is the current balance (which derives from the historical tweaks 
and changes to the network over the years) the right one? Should 
Memphis shift the balance? Within a fixed budget, a shift towards higher 
frequencies and higher ridership would require reducing geographic 
coverage, and vice versa.

Level of service
Memphis provides less in transit service, relative to its population, than 
most peer regions (see Figure 36 on page 43). With such a low supply 
of service, the trade-off between offering wide coverage and high 
frequency will continue to be severe and painful. In addition, the scale 
of potential future success towards any transit goal will be limited by 
the total supply of service, no matter how Memphis decides to balance 
ridership and coverage goals. 

Whether and when Memphis should increase the total supply of transit 
service is a separate choice that will be addressed in this transit vision.

Making the city more transit-supportive
In the context of the Memphis 3.0 Comprehensive Plan, this report can 
also inform the land use and street design policies that will be needed 
in the future, if higher-ridership and more useful transit is desired by the 
community. 

Many factors outside the control of a transit agency—land use, develop-
ment, urban design, street networks—affect transit’s usefulness. This is 
why Memphis 3.0 comprehensive planning is such an essential part of 
a transit vision (and vice versa). In the long-term, land use planning can 
help to arrange development in places and in patterns that are cost-
effective to serve with useful, high-ridership  transit.

Should the City of Memphis , through its land use policies, encourage 
more development that encourages and reinforces the success of high 
ridership transit service?

Chapter Summaries
Chapter 2: Market and Need Assessment
Chapter 2 presents demographic and geographic data for Memphis, as 
part of an assessment of where there are large numbers of people and 
high-ridership transit is a possibility, and where there are people with 
severe needs for transit who could benefit from access to service.

Chapter 3: Network and Route Performance 
Chapter 3 presents data relating to the performance of the existing 
network and individual routes (such as ridership and on-time perfor-
mance). It also includes descriptions of some of the network and service 
design techniques that are currently used in the transit network, and 
others that could be considered in the future.

Chapter 4: Key Choices
The final chapter of this report lays out the key choices that Memphis can 
make as part of the Memphis 3.0 Transit Vision (described at left on this 
page). These choices will be the focus of public and stakeholder involve-
ment over the next few months.

Appendix: Route Atlas
The Route Atlas contains maps of each route, showing the average 
number of people who board at each stop along the route each day.
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In this chapter, we present and discuss data that inform two different 
types of considerations in transit planning:

• Where are the strongest markets for transit, where ridership is likely 
to be high relative to cost?

• Where are there moderate or severe needs for transit, regardless of 
potential ridership and cost?

These two types of considerations help us design transit networks 
that properly balance the competing goals of high ridership and wide 
coverage. 

Market Assessment
The transit market is mostly defined by WHERE people are, and HOW 
MANY of them are there, rather than by WHO people are. 

If you asked a transit planner to draw you a very high-ridership bus route, 
that planner would look mostly at densities of all residents and jobs; at 
the walkability of streets and neighborhoods; and at the cost of running 
a bus route long enough to reach them. Only secondarily would that 
planner look into the income or age of those residents or workers. 

However, the “who” attribute that has the strongest influence on transit 
ridership potential is income. This is especially true in suburban areas like 
Memphis where driving and parking cars is so easy. 

Low income people are, as individuals, more likely to choose transit. That 
said, the density of all people (including low-income people) around a 
transit stop will still be the overriding factor in predicting whether that 
stop gets high ridership. All else being equal, density trumps income 
(and age) if you are trying to predict where transit will get high ridership.

On the following pages, these maps and diagrams help us visualize the 
transit market:

• Residential density map

• Job density map

• Activity density map

• Linearity example

• Walkability example

None of these data alone tell us that a place has high ridership potential 
and is therefore a strong transit market. Rather, we must consider them 
in combination. 

This is not to say that who people are is not important. It is extremely 
important, especially when designing transit services to achieve a cover-
age goal� 

Need Assessment
We learn about transit needs by examining WHO people are and what 
life situation they are in. 

If you asked a transit planner to draw you a route that met as many 
needs as possible, that planner would look at where low income people, 
seniors, youth and people with disabilities live and where they need to 
go� 

While the densities at which these people live would matter, because at 
higher densities a single bus stop can be useful to more people in need, 
the planner would still try to get the route close to even small numbers 
of people. In fact, the more distant and scattered people are, the more 
isolated they can be and the more badly they might need access to 
transit� 

On the following pages, these maps help us visualize where transit needs 
are in Memphis:

• Density of seniors

• Density of youth

• Density of residents in poverty

• Density of zero-vehicle households

Most of these measures cannot by themselves tell us that a person has 
a severe need for transit. For example, many seniors are affluent and 
able to afford cars, or even taxis or drivers. The same is true of youth. 
People living in zero-vehicle households may be choosing to rely on 
transit, walking or cycling when they could theoretically afford a car. We 
must consider these measures in combination to understand where in 
Memphis people’s needs for transit are likely to be severe.

One map included in the Need Assessment pages does not relate 
directly to people’s need for transit, but does speak to a type of cov-
erage goal, and that is the map of the race or ethnicity of Memphis 
residents. A person’s race or ethnicity does not tell us if they need 
transit, or if they have a propensity to use transit. However, we know that 
race and ethnicity are correlated with income. 

Understanding the race or ethnicity of Memphis residents is crucial 
to understanding whether transit service changes will affect people 

equitably. Unequal treatment on the basis of race or ethnicity is illegal 
under the Civil Rights Act of 1964. (Unequal treatment on the basis of 
other characteristics, including income and age, is also prohibited by 
law.) Thus an examination of where non-white people live in Memphis is 
less part of a “Need Assessment” than part of a civil rights assessment.

Future Opportunities
This section assesses the current state of the geometry and geography 
of Memphis and how transit supportive that geometry is. The focus of 
this analysis is how the current transit system relates to that geometry 
because the most urgent concerns are how to change or improve the 
network for today’s city. But in the context of the long-range Memphis 
3.0 Comprehensive Plan, this section is also a guide to what kind of land 
use and street design policy is needed to help Memphis become a more 
transit-supportive city in the future, if it wishes to do so.



J A R R E T T  W A L K E R  +   A S S O C I A T E S

2 
m

a
r

k
e

t 
a

n
d

 n
e

e
d

 a
SS

e
SS

m
e

n
tS

| 14Memphis Transit Choices Report

development Patterns affect ridership
Attracting riders requires more than clean, courteous, comfortable or 
even frequent service. Many factors outside the control of MATA—land 
use, development, urban design, street networks—strongly affect tran-
sit’s usefulness. This is why Memphis 3.0 comprehensive planning is such 
an essential part of a transit vision (and vice versa). 

If Memphis wants to achieve higher ridership on its transit system, then 
service must be focused on areas where high ridership is likely to result. 
Land use planning, in its turn, can help to arrange development in places 
and in patterns that are cost-effective to serve with useful, frequent 
transit�

The way that Memphis could attract higher ridership, within a fixed 
budget, is by targeting places where the “Ridership Recipe” is in 
effect:1

• Density: Demand for transportation increases as the number of 
people, jobs and activities in an area increases.

• Walkability: Service is only useful to people who can safely and 
comfortably walk to the bus stop.

• Linearity: Direct paths among destinations are faster, cheaper to 
operate, easier to understand and more appealing to customers.

• Proximity: Shorter distances between destinations attract more 
riders per hour and are cheaper to operate.

These are geometric facts of the city and its design. They are not a 
matter of opinion or personal values, unlike the Key Choices presented 
in this report. For example, some people react strongly to the term 
“density” and infer a value or judgment that must come with it. Yet 
density is a simple geometric fact: the number of people close to any 
given transit stop�

All of these factors affect both the costs of providing transit in a particu-
lar place and how many people will find the service useful. Density and 
walkability tell us about the overall ridership potential: “Are there are a 
lot of people around, and can they get to the transit stop?”

Linearity and proximity tell us about both ridership potential and cost: 
“Are we going to be able to serve the market with fast, direct lines, or 
will we have to run indirect or long routes, which cost more to operate 
(and cost riders time)?”

1� Research describing the relationships among transit ridership, transit cost, and land use and 
street design factors is abundant. For an introduction, see Travel Demand and the 3Ds: Density, 
Diversity and Design, by Cervero and Kockelman and Travel and the Built Environment: A 
Synthesis, by Ewing and Cervero.

Four Geographic Indicators of High Ridership Potential

Density

Linearity Proximity

WaLkabiLityHow many people, jobs, and activities are near 
each transit stop?

The dot at the cen-
ter of these circles 
is a transit stop, 
while the circle is a 
1/4 mile radius.
The whole area 
is within 1/4 
mile, but only 
the black-shaded 
streets are within a 
1/4 mile walk.

Can people walk to and from the stop?

Can transit run in reasonably straight lines? Does transit have to traverse long gaps?

It must also be safe to 
cross the street at a 
stop. You usually need 
the stops on both 
sides for two-way 
travel!

Short distances between many destinations are faster and cheaper to serve.+

Long distances between destinationss means a higher cost per passenger.  -

A direct path between any two destinations makes transit appealing.+

Destinations located off the straight 
path force transit to deviate, dis-

couraging people who want to ride 
through, and increasing cost.

-

Many people and jobs are within walking distance of transit.+

Fewer people and jobs are within walking distance of transit.-

+

- +

Figure 9: The Ridership Recipe
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Density and proximity are two ingredients in the Ridership Recipe, as 
described on the previous page. 

Between 1960 and 2010 the population of Memphis grew more than 
27%. During that time many residents and businesses moved out of the 
urban core and toward the fringes of the city. The developed part of the 
city sprawled out—growing by 239%—vastly decreasing density and 
increasing the distances between any two destinations in the city.

The massive shift from the urban core dramatically reduced density and 
proximity in Memphis. As a result of this change, the entire city’s perfor-
mance towards the Ridership Recipe collapsed. MATA is now faced with 
serving fewer people per bus stop, on roads that are barely walkable and 

crossable, across much longer distances and therefore at much higher 
cost than in the past. 

1960 to Present: density and Proximity collapse

Figure 10: Population growth and distribution in Memphis between 1960 and 2010� Courtesy University of Memphis and Minnesota Population Center
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market assessment: residents

summer

yels er
p

s i vl e

poplar

yratilimdlo

no
t

gn
ill

i
m-

hg
ie

l
ar

broadway

raleigh-lagrange

ell
i v

sn
wo

r
b

we
n

s a
m oht

knight arnold

egypt central

ra
ma

l

egats
n

et
ti

h
w -

y b
ri

k

evorgtunlaw

noitats
etih

w

n
wotna

mre
g

n
wotna

mre
g

driht

evo r
g

y
dahs

p
le

as
an

t
hi

ll
llahne

dne
m

m
endenhall

tc
hu

la
ho

m
a

eki
pralpop

ha
ck

s
cr

os
s

m
o

un
d

ci
ty

syerhp
mu

h

notgnimraf

reha
m

ylli
b

winchester

ip
pi

ssi
ssi

m

hi
c k

or
yh

ill

lli
h

yr
ok

ci
h

hcnar
blli

m

notel
dne

p

d o
o

wy ll oh

saint elmo

mclemore

eni l
e

gn ar

democrat

nella
wen

horn
lake

american

ya
we

g
dir

wolf river

peabody

nrehtuos

dnalh
gih

dn alh
gih

firestone

riv
er

d
al

e

ela
d r

evir

ketchum

dr
oftarts

stateline

se
m

mes

ttocser
p

parkway

ya
wkrap

parkway

cordova

lli
hy

rr
e

b

aenni
ws

selbeep

whitney

maha r
g

ap
pl

in
gw

ar
fo

rd

chelsea

noskcaj

jack
so

ne
gell o c

nettih
w

tt e lt ra
b

watkins

mallory

lle
wte

g

e
g

ge
tw

el
l

holmessemloh

military

airw
a ys

naelc
m

p
erk ins

snikre
p

pl
ou

ghrevae
w

rhodes

delano

person

brooks

central

macon
macon

quince

na
mllit gnira

w

frayser

poplar

retxed

yblehs
yblehsshelby

a
di rolf

willow

yrrehc

sang
a

raines
seniar

james

trinity

lam
ar

egats

ra
m

ill

reese

dunn

ybrik

park

yale

2nd

ball

7t
h

40

40

40 40

40
55

55

55

55

240

240

240

385

7878

PARKWAY
VILLAGE

BINGHAMPTON

EAST
MEMPHIS

WHITE
CHAPEL

GERMANTOWN

SHELBY
FARMS

NONCONNAH

WHITEHAVEN

NORTHAVEN

CORDOVA

BARTLETT

OAKVILLE

MEMPHIS
INTERNATIONAL

AIRPORT

JERICHO

RALEIGH

FRAYSER

LENOW

COOPER-YOUNG

MIDTOWN

DOWNTOWN

MEMPHIS

WEST
MEMPHIS

J A R R E T T  W A L K E R  +   A S S O C I A T E S

over 15,000

7,500 - 15,000

5,000 - 7,500

2,500 - 5,000

under 2,500

Re
sid

en
ts

 / 
m

i2

Data source: Memphis MPO, 2017 TAZ 0 1 2 3 mi

Residential Density
Residential density is the simplest measure 
of public transit’s ridership potential. 
Nearly everybody makes at least one trip 
starting or ending at their place of resi-
dence every day.

The map to the right shows the esti-
mated residential density for Memphis. 
The highest residential densities occur 
near downtown, Midtown and in a swath 
south of I240 and north of Winchester 
Road. Many small areas of high residential 
density are scattered around Memphis, 
removed from each-other.

A key challenge apparent from this map is 
that the highest density areas are scat-
tered across the city, far from one another 
and from jobs and activities.

In addition, dense developments are 
not arranged in linear patterns which 
makes it difficult to draw bus routes that 
serve many people while feeling direct to 
through-riders. The most severe example 
is the Parkway Village area, where the 
densest housing is arranged around 
freeway exits (if anything) rather than 
along a direct road. 

By comparing this map to the map of the 
existing network on page 7, we can 
see that at least some minimal transit 
service is provided close to the densest 
pockets of residential development, even 
if they are far from the rest of the city.

However, “close to” is a relative statement. 
In some developments the local street 
pattern puts most homes a long walk away 
from the nearest through-street, making it 
impossible for MATA to get close to very 
many homes. This walkability problem is 
illustrated on page 21�

Figure 11: Residential Density Map
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market assessment: Jobs
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Job Density
A map of job density shows us not only 
the places people travel for work, but 
also places people go for services, shop-
ping, community, health care, and more. A 
person’s workplace may be, throughout 
the day, a destination for dozens or even 
hundreds of people.

The map to the right shows the existing 
job density across Memphis. Employment 
density is high in the traditional downtown 
core of Memphis and to the east of down-
town, as well as near the Memphis airport 
(the hub of the region’s logistics industry). 

The pattern of high job density along 
Poplar all the way to Germantown is par-
ticularly linear. This means that MATA can 
run service close to the large number of 
jobs and activities on Poplar, in a pattern 
that riders will feel is direct. 

Note that different types of employers 
trigger different levels of transit demand, 
and we cannot differentiate among them 
on this map. While retail and service job 
sites are also attractants for numerous cus-
tomers and visitors, industrial and logistics 
job sites attract hardly anyone other than 
employees (often at only a few shift-
change times a day) and suppliers (who 
generally arrive in a truck, with supplies). 

Figure 12: Job Density Map
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The transportation and logistics industry (including FedEx) is incredibly 
important to the Memphis economy. However, there are a few inherent 
attributes of transportation and logistics work that make it challenging to 
serve with useful transit. 

Service must be justified on the basis of employee ridership alone, 
because there are few visitors or customers also riding transit to the 
employment area. In contrast, a hospital or grocery store generates rid-
ership from both workers and customers, all day long.

Low density and low walkability are also a transit challenge, but are 
completely natural at logistics facilities. Logistics and transportation 
developments involve large parcels, big barriers (like railroads, runways 
and freeways), and streets are designed for truck access, not for human 
access.1

For a transit route to get high ridership, relative to cost, in such a low-
density industrial area it would need to be designed like a company 
shuttle. Typically, a company shuttle matches the shift-change times of 
one or two employers. This requires a degree of coordination between 
employers and transit scheduler writers that is hard to achieve and 
maintain, especially in a larger city like Memphis where there are diverse 
demands on every bus route. 

1� That said, one of the world’s greatest freight and logistics industries is in Holland, also home to 
the world’s highest standards for bicycling, walking and transit design.

example: Low-density employment

Figure 13: Aerial view of transportation and logistics industry near Memphis Airport (above)� A large 
one-way loop of Route 7 (see below) serves the edge of this employment area every 120 minutes�
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market assessment: activity
Residential and job densities are com-
bined into Activity Density in the map at 
right. This map helps us understand the 
total level of activities in a place, the mix of 
uses on a corridor or in an area, and their 
proximity and linearity.

Downtown and Midtown are dense with 
a mix of activities. To a lesser degree, 
this pattern continues along Poplar to 
Germantown. The Oak Haven/Parkway 
Village/Hickory Hill area is also dense 
with a mix of uses, though they are not 
organized into a linear pattern or along 
transit-friendly streets.

Though it is not one of the four major 
factors named in the Ridership Recipe, 
the mix of uses along a corridor affects 
how much ridership transit can achieve, 
relative to cost. This is because a mix of 
uses tends to generate demand for transit 
in both directions, at many times of day� 
Transit lines serving purely residential 
neighborhoods tend to be used in mostly 
one direction and mostly during rush 
hours—away from the residential neigh-
borhood, towards jobs and services. Buses 
serving a mix of uses can be full in both 
directions, all day and all week. 

This Activity Density map gives us the best 
snapshot of Memphis’s transit disoriented 
development pattern. Activity centers are 
dispersed, so MATA must run longer and 
more circuitous routes. These routes are 
long and therefore expensive and there-
fore less frequent. As a result, not very 
many people find them useful. A key goal 
of the Memphis 3.0 plan will be to re-ori-
ent Memphis development towards transit 
that can succeed.

summer

yels er
p

s i vl e

poplar

yratilimdlo

no
t

gn
ill

i
m-

hg
ie

l
ar

broadway

raleigh-lagrange

ell
i v

sn
wo

r
b

we
n

s a
m oht

knight arnold

egypt central

ra
ma

l

egats

n
et

ti
h

w -
y b

ri
k

evorgtunlaw

noitats
etih

w

n
wotna

mre
g

n
wotna

mre
g

driht

evo r
g

y
dahs

p
le

as
an

t
hi

ll
llahne

dne
m

m
endenhall

tc
hu

la
ho

m
a

eki
pralpop

ha
ck

s
cr

os
s

m
o

un
d

ci
ty

syerhp
mu

h

notgnimraf

reha
m

ylli
b

winchester

ip
pi

ssi
ssi

m

hi
c k

or
yh

ill

lli
h

yr
ok

ci
h

hcnar
blli

m

notel
dne

p

d o
o

wy ll oh

saint elmo

mclemore

eni l
e

gn ar

democrat

nella
wen

horn
lake

american

ya
we

g
dir

wolf river

peabody

nrehtuos

dnalh
gih

dn alh
gih

firestone

riv
er

d
al

e

ela
d r

evir

ketchum

dr
oftarts

stateline

se
m

mes

ttocser
p

parkway

ya
wkrap

parkway

cordova

lli
hy

rr
e

b

aenni
ws

selbeep

whitney

maha r
g

ap
pl

in
gw

ar
fo

rd

chelsea

noskcaj

jack
so

ne
gell o c

nettih
w

tt e lt ra
b

watkins

mallory

lle
wte

g

e
g

ge
tw

el
l

holmessemloh

military

airw
a ys

naelc
m

p
erk ins

snikre
p

pl
ou

ghrevae
w

rhodes

delano

person

brooks

central

macon
macon

quince

na
mllit gnira

w

frayser

poplar

retxed

yblehs
yblehsshelby

a
di rolf

willow

yrrehc

sang
a

raines
seniar

james

trinity

lam
ar

egats

ra
m

ill

reese

dunn

ybrik

park

yale

2nd

ball

7t
h

40

40

40 40

40
55

55

55

55

240

240

240

385

7878

PARKWAY
VILLAGE

BINGHAMPTON

EAST
MEMPHIS

WHITE
CHAPEL

GERMANTOWN

SHELBY
FARMS

NONCONNAH

WHITEHAVEN

NORTHAVEN

CORDOVA

BARTLETT

OAKVILLE

MEMPHIS
INTERNATIONAL

AIRPORT

JERICHO

RALEIGH

FRAYSER

LENOW

COOPER-YOUNG

MIDTOWN

DOWNTOWN

MEMPHIS

WEST
MEMPHIS

J A R R E T T  W A L K E R  +   A S S O C I A T E S

15k

15k

2.5k 5k 7.5k

0.5k

2.5k

7.5k

0 1 2 3 mi

Jo
bs

 / 
m

i2

Combined Activity Density (population and 
employment density) indicates the total lev-
el of daily activity in an area, as most trips 
begin or end at a residence, workplace,  or 
commercial establishment. 

Data Source: Memphis MPO, 2017 TAZ
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Figure 14: Activity Density Map
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examples: density and Walkability
No ingredient of the Ridership Recipe is sufficient, by itself, to lead to 
high ridership relative to cost.

For example, there are places in Memphis that are dense with residents 
and jobs, but the street network and street design make nearby activities 
(and bus stops) nearly impossible to access by walking. 

• Hickory Hill: High residential density but low walkability 
The area around Hickory Hill contains a number of high density 
multi-family developments. Very few streets go through, and most 
housing is located at the ends of cul-de-sacs. The streets that do 
go through are arterials with five or more lanes, which likely discour-
age all but the most healthy and daring of walkers from crossing the 
street to reach a bus stop. 

• Midtown: Moderate density and high walkability 
In Midtown, a mix of uses exists at moderate densities. Because so 
many streets go through, people can pick short and direct walks to 
any destination, including a bus stop. Roads are smaller, and there-
fore easier to cross. 

Figure 15: High density and low walkability in the Hickory Hill neighborhood

Figure 16: High density and high walkability in Midtown Memphis
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People will walk farther to more useful transit, but everyone has a limit. 
The fewer streets go through and connect to one another, the longer 
walking distances become. In addition, without sidewalks or safe cross-
ings of major streets, people may have to walk yet further to preserve 
their own safety. 

For these reasons, walking distances to and from bus stops can far 
exceed “flying” distances. 

• Areas with high street connectivity provide short and direct paths 
between any two locations. 

• Low street connectivity, common in “walled garden” developments, 
forces long and circuitous paths between locations, discouraging 
walking.

• Low street connectivity tends to go along with wide, fast arterial 
streets, because what few streets do go through have to handle all 
of the neighborhood’s car traffic. 

The illustrations at right show the dramatic differences in walking paths 
between a housing unit and a hypothetical bus stop 1,200 feet away. 
Short and direct paths are available for almost any pair of locations in the 
Midtown neighborhood. In contrast, most location pairs in Hickory Hill 
require long and circuitous paths. 

No matter how dense each neighborhood is, and how likely the indi-
viduals living there are to use transit, it will always be harder to get high 
ridership out of Hickory Hill because it is simply so much harder for 
people to access a bus stop.

Hickory HillMidtown

Figure 17: Differences in walkability in two Memphis neighborhoods� Red lines 
show the longest-case walking paths for access to a bus stop that would be a 
short “flying distance” away. 

Hickory HillMidtown
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examples: Linearity and Proximity
People do not like to be taken out of direction when they are on their 
way somewhere. (They do, on the other hand, enjoy riding in circles 
when they are on vacation!) This is part of the reason that linearity is an 
ingredient in the Ridership Recipe. Routes that are circuitous or deviat-
ing can only feel direct to the people who are bound for the deviation 
itself—for everyone else, they feel like an infuriating waste of time.

The other reason linearity is part of the Ridership Recipe is that circu-
itous and deviating routes are simply longer, and therefore cost more for 
MATA to operate. (In the drawing at left, imagine stretching out the lines 
of the Circuitous and Deviating routes. They would be much longer, and 
therefore take more time to drive a bus down, than the Direct route.) 

The longer a route is, the less frequent it can be for the same cost. The 
shorter a route is, the more can be spent on frequency. 

The airport area: low linearity and proximity
The area around the Memphis International Airport contains a number 
of important employers. However, employers are spread across a wide 
area with large gaps between locations. Providing access to these jobs 
requires routes to wind through the area to get near each employer. One 
result is Route 28, shown in Figure 18 at right. This route gets close to 
many major job sites, but likely feels indirect and slow to all of its riders. 
If only those job sites were arranged in a linear pattern, Route 28 could 
be direct and shorter, and therefore more frequent. Arranging develop-
ment in a more linear pattern in the future will be an important transit 
outcome of the Memphis 3.0 plan.

Poplar: high linearity and proximity
The close proximity of development in a line along Poplar allows MATA 
to run Route 50 along very appealing direct path from downtown, 
getting close to numerous residents and jobs along the way. It is not sur-
prising that Route 50 is afforded the highest level of service of any bus 
route in the system.

Figure 18: Low linearity and proximity in the area around the Memphis International Airport�

Figure 19: High linearity and proximity along Poplar over a long distance�

28 Holmes

Direct Circuitous Deviating

50 Poplar
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need assessment: Seniors
The maps on this page and the follow-
ing pages show where large numbers 
of people with severe needs are living. 
Note that Census data is collected based 
on residential address, not based on 
workplace or shopping place or place of 
worship. This data thus shows us where 
people live, but not where they wish to go. 

A major value of transit coverage is provid-
ing service for people who cannot drive, 
no matter where they live. This need can 
particularly acute among seniors. The map 
at right shows the density of senior resi-
dents in Memphis.

Seniors’ needs and preferences are, on 
average, different from those of younger 
people. Seniors are more likely to be dis-
couraged by long walks, because of limits 
on their physical ability, or concerns for 
their personal safety�

Seniors are less likely to be discouraged 
by long waits for transit, because they are 
less likely to be employed. For the same 
reason, seniors are, on average, less likely 
to be discouraged by slow or indirect 
routes that take them out of their way.

Because of these factors, transit service 
designed primarily to meet the needs of 
seniors rarely attracts high overall rider-
ship. Most riders that place higher value 
on their time will find service with long 
waits to be intolerable. Thus, the amount 
of focus that transit agencies place on 
meeting the needs of seniors should be 
carefully balanced with the needs and 
desires of the general population�
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Figure 20: Density of Seniors Map
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need assessment: youth
Just as transit coverage can meet the 
needs of seniors who cannot or choose 
not to drive, transit coverage can also 
meet the needs of children and teenagers 
who are too young to drive.

The map at right (Figure 21) shows the 
density of residents under the age of 18 in 
Memphis.

Youth are scattered all over the city, but 
there are clear concentrations north of 
Winchester Road. 

Young people are like seniors in that they 
often live on a tighter budget than people 
of working age. For this reason, both are 
very sensitive to transit fares, and parents 
are sensitive to paying a fare for each 
child.

However, young people and seniors are 
very different in their ability and will-
ingness to walk to transit service� Most 
young people can and will walk farther to 
reach service than seniors.

Whatever effect an increase in price has 
on ridership among working age people, it 
will have an even stronger effect on rider-
ship among young and old people. (This 
is why most transit agencies, along with 
movie theaters and other for-profit busi-
nesses, offer a discounted price for seniors 
and children.)

summer

yels er
p

s i vl e

poplar

yratilimdlo

no
t

gn
ill

i
m-

hg
ie

l
ar

broadway

raleigh-lagrange

ell
i v

sn
wo

r
b

we
n

s a
m oht

knight arnold

egypt central

ra
ma

l

egats

n
et

ti
h

w -
y b

ri
k

evorgtunlaw

noitats
etih

w

n
wotna

mre
g

n
wotna

mre
g

driht

evo r
g

y
dahs

p
le

as
an

t
hi

ll
llahne

dne
m

m
endenhall

tc
hu

la
ho

m
a

eki
pralpop

ha
ck

s
cr

os
s

m
o

un
d

ci
ty

syerhp
mu

h

notgnimraf

reha
m

ylli
b

winchester

ip
pi

ssi
ssi

m

hi
c k

or
yh

ill

lli
h

yr
ok

ci
h

hcnar
blli

m

notel
dne

p

d o
o

wy ll oh

saint elmo

mclemore

eni l
e

gn ar

democrat

nella
wen

horn
lake

american

ya
we

g
dir

wolf river

peabody

nrehtuos

dnalh
gih

dn alh
gih

firestone

riv
er

d
al

e

ela
d r

evir

ketchum

dr
oftarts

stateline

se
m

mes

ttocser
p

parkway

ya
wkrap

parkway

cordova

lli
hy

rr
e

b

aenni
ws

selbeep

whitney

maha r
g

ap
pl

in
gw

ar
fo

rd

chelsea

noskcaj

jack
so

ne
gell o c

nettih
w

tt e lt ra
b

watkins

mallory

lle
wte

g

e
g

ge
tw

el
l

holmessemloh

military

airw
a ys

naelc
m

p
erk ins

snikre
p

pl
ou

ghrevae
w

rhodes

delano

person

brooks

central

macon
macon

quince

na
mllit gnira

w

frayser

poplar

retxed

yblehs
yblehsshelby

a
di rolf

willow

yrrehc

sang
a

raines
seniar

james

trinity

lam
ar

egats

ra
m

ill

reese

dunn

ybrik

park

yale

2nd

ball

7t
h

40

40

40 40

40
55

55

55

55

240

240

240

385

7878

PARKWAY
VILLAGE

BINGHAMPTON

EAST
MEMPHIS

WHITE
CHAPEL

GERMANTOWN

SHELBY
FARMS

NONCONNAH

WHITEHAVEN

NORTHAVEN

CORDOVA

BARTLETT

OAKVILLE

MEMPHIS
INTERNATIONAL

AIRPORT

JERICHO

RALEIGH

FRAYSER

LENOW

COOPER-YOUNG

MIDTOWN

DOWNTOWN

MEMPHIS

WEST
MEMPHIS

J A R R E T T  W A L K E R  +   A S S O C I A T E S

over 2,000

1,000 - 2,000

500 - 1,000

under 500

Yo
ut

h
(1

7 
an

d 
un

de
r) 

/ m
i2

Data source: U.S. American Community 
Survey 2015 0 1 2 3 mi

Density of Youth

Figure 21: Youth Density Map
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need assessment: Income
People who are living on limited incomes 
can represent either a strong market for 
transit or a need for coverage service 
(regardless of ridership), depending on the 
built environment around them.

A common misconception is that transit, 
especially all-day transit, is only useful to 
low-income people who cannot afford a 
car. People at all points on the income 
spectrum make choices about how to 
travel, based on their evaluation of cost, 
time, safety, comfort and other factors. 

The more carefully a person must manage 
their money, the more attractive transit’s 
value proposition may be. This doesn’t 
mean that lower-income people will auto-
matically choose transit because it’s the 
cheapest option. Transit service must be 
useful and reliable for the kinds of trips 
they need to make� 

The map to the right shows the density of 
people in poverty in Memphis. As with jobs 
and residents, areas of dense poverty are 
scattered across the city. 

Density alone, as discussed earlier in this 
report, is not enough to support high 
transit ridership relative to cost. If a place 
is dense but is far away from other dense 
places, and is difficult to walk in, and 
requires transit routes to deviate or follow 
circuitous paths, then those factors will 
reduce its ridership potential. 

This makes the “suburbanization of 
poverty” an enormous challenge for transit 
agencies. More and more people with 
severe needs for transit, living at fairly high 
densities, are nonetheless in a geographic 
situation that makes it very hard to reach 
them with cost-effective service.
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Residents are considered in poverty if 
family income falls below Census pov-
erty thresholds ($24,036 for a family of 
four with two children under age of 18) 
for the past 12 months.

Data source: U.S. American Community 
Survey 2015 0 1 2 3 mi

Density of Residents in Poverty

Figure 22: Residents in Poverty Map
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need assessment: Vehicle ownership
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Density of Zero Vehicle Households
Not everybody has ready access to a per-
sonal automobile, and people who have 
less or no access will depend on other 
modes when they need to travel. This might 
include walking, cycling, getting a ride from 
a friend or family member, or, if it is reliable 
and available when they need to travel, 
transit�

The map at right shows the number of 
households without any vehicles available 
in Memphis. Darker areas have more house-
holds without vehicles.

Most households without vehicles are in or 
near downtown and Midtown. This pocket 
of high need and high demand is likely to 
be a high ridership location and is served 
well by the radial network centered on 
downtown Memphis. The concentration of 
useful transit near downtown and Midtown 
may have enabled people to forgo the 
expense of car ownership.

Several other pockets of dense households 
without vehicles are scattered throughout 
Memphis. Comparing this map to the map 
of Seniors and low-income residents sug-
gests many of the outlying concentrations 
of zero vehicle households are associated 
with senior housing or the lowest income 
households�

Figure 23: Households without Vehicles Map
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civil rights assessment: race or ethnicity
The map at right shows where white, black, 
Hispanic and people of other races and 
ethnicities live. Each dot represents 20 
residents. Where many dots are very close 
together, the overall density of residents 
is higher. Where dots of a single color 
predominate, people of a particular race 
or ethnicity make up most of that area’s 
residents�

While information about people’s income 
tells us something about their potential 
interest in or need for transit, information 
about ethnicity or race do not alone tell 
us how likely someone is to use transit.  
However, avoiding placing disproportion-
ate burdens on people of color, through 
transportation decisions, is essential to the 
transit planning process.  

Transit agency policies that protect non-
white people from negative impacts are 
one type of coverage goal. Such policies 
might state, for example, that service to 
high-density and high-minority neighbor-
hoods should be prioritized even if such 
service would not maximize ridership.

In addition to local policies, federal civil 
rights law protects people from discrimi-
nation in the provision of transit service 
on the basis of their race or ethnicity. It 
is important to understand where large 
numbers of non-white people live, so that 
service changes can be evaluated in light of 
impacts to protected people.

Memphis’s transportation and planning 
history, like that of many American and 
southern cities, has been fraught with 
outright racial discrimination by public and 
private actors. Particularly in the era before 
the Civil Rights Act of 1964, segregation 
and discrimination were major elements in 
transportation planning and government 
policy. Many decisions from that time have 
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Figure 24: Map of Residents Showing their Race or Ethnicity
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left a trail of continuing problems for Memphis, like expressways cut 
through low income neighborhoods.

In addition to direct public actions, there have been many private dis-
criminatory actions in the past, like red-lining, that have reinforced 
and use patterns that make useful transit service for low income and 
minority residents harder to provide. And through the latter half of the 
20th Century the more subtle but awful effects of exclusionary zoning 
and “white flight” from the city have continued to make it difficult for 
minority residents in Memphis to use transit to access jobs and housing 
opportunities�

It is important in this process that we acknowledge the role that race and 
discrimination have played in past decisions, the harm those decisions 
has caused to black and low-income Memphis residents, and the way 
those decisions have undermined the usefulness of the Memphis transit 
network itself.

Given that history, it is somewhat encouraging to observe the lack of 
racial disparity present in the existing distribution of service in Memphis. 
Repeated from earlier in this report, the chart at right shows the percent-
age of residents and jobs that are near any service, and frequent service. 

Non-white residents are just as likely as all residents to be close to some 
transit service. In contrast, low income residents are less likely to live 
close to some service.1 

This may relate to a pattern of decentralization of poverty that has 
occurred in many regions for a variety of reasons. In some places, 
people in poverty have been pushed out of the core by gentrifica-
tion. In Memphis, it appears more likely that the abundance of low cost 
housing being built in the suburbs has encouraged those in poverty to 
seek housing in the more suburban areas of the city. The housing may 
be cheap but the transit service is costly to provide. And the longer 
distances mean that transit trips are long and costly to each individual in 
their time wasted waiting for infrequent service and riding longer, more 
circuitous routes.

These conditions are not static and are likely to change in coming years 
as a result of a changing economy and a changing city. These conditions 
can also be affected by policy decisions about land use and zoning that 
the City can change, as it is considering in the Memphis 3.0 comprehen-
sive planning process.

1� Meaningful differences in the usefulness of service—such as the difference between 20 and 
50 minute frequency, and an all-week route vs. a weekday-only route—are not captured by this 
measure. Later in this visioning process, when we design alternative future networks for Memphis, 
we will use a more sophisticated measure that accounts for such differences. 
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Figure 25: Access to transit does not vary much by residents’ race or ethnicity, but does vary by income�

civil rights assessment: race or ethnicity

Paratransit
While the Memphis 3.0 Transit Vision Plan is concerned with the fixed-
route transit network in Memphis, it is worth considering some of the 
ways in which changes to the fixed-route system can impact a transit 
agency’s paratransit service obligations or practices.

MATA currently operates the Americans with Disability Act required 
demand-response transit service known as MATAplus. All transit systems 
in the United States are required to comply with the provisions of the 
ADA concerning transportation for qualifying people. MATA meets the 
minimum standard of demand-response service within 3/4 miles of a 
fixed route during the time when it is in operation.

Paratransit and Network Redesign Efforts
Major transit network redesigns can effect paratransit by changing the 
extent and hours of operation of service. Extending routes to new por-
tions of the service area, or running service later into the evenings or 

during more of the weekends, can increase the period and area over 
which paratransit service must be provided.

On the other hand, reducing the coverage area of the fixed-route 
network has the potential to reduce the area an agency is obligated to 
provide complementary ADA service across. But, many agencies that 
remove an area from transit coverage where paratransit customers live 
will often provide continued eligibility for those customers for a set 
period of time. While it is not a central element of the choices for the 
transit network in Memphis, changes to the fixed route network may 
affect who is eligible for paratransit service and therefore any changes in 
that network must also consider the impacts to paratransit service.

It is important to note that in most places paratransit demand is increas-
ing faster than general population growth or transit ridership growth. 
This is primarily due to general increases in the average age of the 
population. Thus, one should expect that even if no changes were made 
to the Memphis fixed route transit network in the next 5-10 years, the 
paratransit eligible population and ridership would likely rise.
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network and route Performance3
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ridership
One measure of transit perfor-
mance is the amount of ridership 
it generates. This can be visual-
ized by mapping boardings at 
transit stops, as shown at right. 

From this map, we can observe 
that the highest boardings occur:

• At the Hudson, American 
Way and Airways TCs

• At intersections between 
long routes, e.g. the 42 and 
50, the 30 and 39.

• Continuously along the most 
frequent routes, e.g. the 50 
and 42�

Making a transfer between cross-
town routes can easily double 
someone’s total travel time. Yet 
the pattern of high boardings at 
route intersections shows that 
some riders are diligently using 
the grid and bearing the long 
transfers necessary to get to 
their destinations�

Looking at this map, however, 
we must keep in mind that not 
every stop is offering the same 
level of service. Some of these 
stops are served once every two 
hours. Some are served every 20 
minutes. A small dot on a low-fre-
quency route may simply reflect 
the low level of service. A small 
dot on a more frequent route, on 
the other hand, suggests other 
problems. Conversely, a large dot 
on an infrequent route means that 
ridership is high despite a low 
level of service, which suggests 
that underlying transit demand 
may be high.

WHTC:
3610 boardings
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Figure 26: Average total weekday boardings at every MATA stop, from April 2 to July 27, 2017. When a stop is served by multiple routes, the boardings for all routes are summed for that stop.
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System-Wide Productivity
Some transit agencies and cities have adopted a goal of “maximizing 
ridership.” Implicit in this statement, however, is a constraint: there is a 
limit to how much funding is available to increase ridership. The transit 
agency cannot spend infinite amounts of money pursuing each addi-
tional rider in pursuit of “maximum” ridership. 

The more specific way to state this goal, then, is “maximize ridership 
within a fixed budget.” Even if the budget grows, it is and will always be 
limited.

People who value the environmental, business or development ben-
efits of transit will talk about ridership as the key to meeting their 
goals. However, because their transit agency is operating under a fixed 
budget, the measure they should be tracking is not sheer ridership but 
ridership relative to cost. They would not be satisfied simply by a large 
dot on the boardings map on the previous page until they knew what it 
cost the transit agency to achieve that large dot.

Ridership relative to cost is called “productivity.” In this report, produc-
tivity is measured as boardings per service hour.1 

Productivity = Ridership / Cost = Boardings / Service hour

Productivity is strictly a measure of achievement towards a ridership 
goal. Services that are designed for coverage goals will likely have low 
productivity. This does not mean that these services are failing or that 
the transit agency should cut them. It just means that their funding is not 
being spent to maximize ridership.

System-wide productivity
Productivity in Memphis has remained fairly steady since 2005, as shown 
in the graph at right. This is striking, given that the supply of service 
declined over the same period of time (as shown in Figure 3 on page 
6).  

It is likely that MATA maintained high productivity by cutting service 
on its least-productive routes, and preserving service levels as much as 
possible on its most productive routes. 

1� The technical term for a service hour is “revenue hour of service,” which represents one hour 
of a bus and driver in operation, open to the public, accepting revenue. Revenue hours do not 
include the time drivers spend getting to the start of a route, which is known as deadhead. In this 
report we use the more intuitive term “service hour” instead of “revenue hour.”

Figure 27: The productivity of MATA’s bus network, among peer cities, from 2005-2015�
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The service hours provided on any particular route, and to any par-
ticular stop, will depend on a few factors:

• The length of the route.

• The operating speed of the bus (since a slower operating speed 
means that covering the same distance takes more time).

• The frequency of service along the route or to the stop (since 
higher frequency is supplied by more buses and operators out 
driving the route).

• The span of service along the route each day and each week.

Changing any of these factors for a transit route will affect the 
denominator of the productivity ratio. For example, doubling the 
frequency of service on a route will double the number of service 
hours being supplied. This means the denominator of the pro-
ductivity ratio has been doubled. We might therefore expect that 
productivity of the route would be cut in half, unless the numerator 
of the productivity ratio—boardings—were to also increase. 

The scatterplot at right shows the individual routes from MATA, each 
plotted according to their midday frequency (on the horizontal axis) 
and their productivity (on the vertical axis).

The data points form a curve, up and to the left. More frequent 
services tend to have higher productivity (ridership per service hour), 
even though providing high frequency requires spending more 
service hours. (This is true not only in Memphis but also all over the 
world.)

This happens because frequent service is the most useful and 
convenient service for riders; thus, transit agencies typically target 
this most expensive service towards their strongest markets. When 
frequent service is available to people in a suitably dense, walkable 
environment, high ridership is a common result.

As always, the “outliers” are the most interesting parts of this graph:

• Routes 38, 98 and 44 are relatively unproductive compared to 
“peer” routes at the same frequencies.

• Routes 42, 56, 57 and 7 are relatively productive compared to 
“peer” routes.

• Some of the least frequent routes, in the right-hand column, are 
just as productive as hourly routes. 

route-by-route Productivity

2

4

5

7

8

9

11

12
13

17

18
19 21

22
26

28

30
32

34

35

36

37

38

39

40

42

44

50

52

53

56

57

64

69

77

98

99

0

10

20

5 10 15 20 30 45 60 90 120
Midday Headway (minutes)

Pr
od

uc
tiv

ity
 (B

oa
rd

in
gs

 p
er

 S
er

vi
ce

 H
ou

r)

Weekday Midday Productivity and Frequency

Figure 28: Boardings per service hour plotted against midday frequency� Higher frequency routes tend to be more productive, even though higher frequency 
increases their costs. Routes without midday service (6, 82) are excluded from the figure.
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route-by-route Productivity
There is a striking difference between the shapes of the top four most 
productive routes and the bottom four least productive routes in the 
Memphis network.. 

Line drawings of these routes are shown at right. (West Memphis routes 
are not included in this demonstration, though they are shown in the 
scatterplot on the previous page.) The four most productive routes:

• Travel in fairly straight and direct lines without deviations. Even 
Route 56, while not a straight line, still follows a reasonably direct 
path across a grid of streets.

• Loop only at the ends, when the bus is likely to be empty. This 
means that few people have to travel out-of-direction. 

• Run at higher frequencies (as shown in the scatterplot on the previ-
ous page).

• Operate at least until 11 pm on weekdays, and on both Saturdays 
and Sundays (as shown in the frequency table on page 8).

• Serve continuous areas of moderate or high density. 

In contrast, three of the four least productive routes:

• Travel in circuitous paths (Routes 38 and 44).

• Deviate repeatedly from the most direct path between destinations.

• Run at very low frequencies (as shown in the scatterplot on page 
32, in which they are all in the 90- or 120-minute column). 

• Operate on weekdays-only or weekdays-and-Saturdays only (as 
shown in the frequency table on page 8).

• Serve areas with mostly low densities and long empty gaps between 
those pockets of density that are on the route. 

Route 34 is unlike the other least-productive routes in that it is linear and 
serves downtown. Two factors likely contribute to the low productivity 
on Route 34. First, with the exception of Baptist Hospital at the terminal, 
the eastern half of Route 34 runs along Walnut Grove, through a rela-
tively high-income, low-density residential neighborhood that generates 
predictably low ridership (as we can see on the boardings map in Figure 
26 on page 30).

The second reason is that Route 34 is in competition with many other 
routes in downtown and Midtown. Transit routes in a network are of 
course not meant to compete with one another. Rather, they should be 
designed to provide the degrees of frequency and coverage desired, 

while minimizing duplication, so that the investment in each route is 
uniquely useful�

Later in this report, on page 38, we describe the redundant set of 
parallel routes that emerge from downtown and pass through Midtown. 
Route 34 is one of them. Downtown and Midtown present a very strong 
market for transit—with dense mixed use development, continuous over 
many miles, along linear yet walkable routes, with a connected local 

street network. Yet the potential ridership in downtown and Midtown 
is divided over numerous east-west routes, which are dividing potential 
riders among them, without offering the higher frequencies that would 
increase ridership. This is discussed at greater length on page 38.

All of the routes on this page can be examined more closely in the Route 
Atlas Appendix, starting on page 46. The Atlas contains maps of each 
route, with the average daily boardings at each stop. 

Figure 29: Route shapes for the most and least productive MATA routes (not drawn to scale)� The most productive routes have in common a linear pattern, higher 
frequencies, and longer weekly spans of service, and they serve corridors in Memphis where density is high or moderate, and continuous along the corridor�
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The maps on this page and the next show where someone can go if they 
start out between 4 pm and 5 pm on a weekday. Areas they can reach 
within 30 or 45 minutes are shown in purple and red. Areas they can 
reach in under 60 minutes are shown in orange. All other areas are not 
accessible within an hour. 

In this travel time analysis, time is allocated for walking to and from bus 
stops. Time is also allocated for waiting for the bus, and waiting again to 
make a transfer. As described earlier in this report, if someone is trans-
ferring to a route that comes every 60 minutes, and the connection is 
untimed and therefore at random, they will wait on average one-half of 
the headway: 30 minutes. The average wait for a bus that comes every 

20 minutes will be 10 minutes. Thus a great deal of Memphis transit cus-
tomers’ travel time is eaten up by waiting for their bus.

These two locations represent the “best case scenarios” for transit travel 
time measurement in Memphis. They are major hubs where numerous 
routes (including, at the Hudson TC downtown, MATA’s most frequent 
routes) come together. 

One thing we can observe from these two diagrams is that the Memphis 
transit network is barely performing as a network. We can see just two 
examples where a place is accessible using two routes within an hour. 
Someone could ride Routes 50 (Poplar) or 52 (Jackson) from the Hudson 

TC, and transfer to Route 32 to reach a short section of Hollywood St. 
(this access is visible as small orange dots at bus stops on Hollywood St.). 
Also starting from Route 50 or 52 someone could transfer to Route 42 to 
access Watkins St. to the North and Bellevue Blvd. to the South. Aside 
from that, an hour is only enough time to wait for and ride a single route.

Freedom and access

Figure 30: Low freedom� Even riders starting at the network’s biggest transit center, on a weekday, during the day, can access little of the city within an hour’s time�
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From American Way Transit Center,
Where could I travel to on weekdays at 4PM?
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From Hudson Transit Center,
Where could I travel to on weekdays at 4PM?
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The maps above repeat the analysis shown on the previous page, but 
for two places of major civic importance that are not transit centers: the 
FedEx Hub (at left) and the University of Memphis (at right).

Access from the city to these places is obviously much worse than in the 
previous two examples. While MATA has designed the network to deliver 
people to these locations, from more than one direction, only so much 
service can be concentrated at any one employer or college.

If a transit service is designed for a particular major employer, their shift-
change times can sometimes be harmonized to the bus schedule. This 
reduces employees’ waits for the bus and thereby gives them greater 

Freedom and access
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From FedEx Hub,
Where could I travel to on weekdays at 4PM?

Figure 31: Low freedom� Two areas of potential high demand have limited transit reach�
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access to the rest of the transit network and the city. However, this only 
works if it is truly one major employer that generates the transit demand; 
otherwise, it is not possible for the transit agency to design the perfect 
transit schedule around multiple work-sites’ shift-change times. 
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network design choices
MATA’s existing network uses three different basic shapes: it has radial 
elements, grid elements, and some outlying “feeder” networks. The 
diagram below (Figure 33) explains how grid and radial networks differ. 

There is some awkwardness in the current design of the MATA network. 
Grids are wonderfully powerful shapes that can provide anywhere-to-
anywhere freedom across a large area. However, they depend on high 
frequency, because they depend on transfers. MATA does not offer any 
frequent service, and so using the grid requires making long and uncer-
tain transfers� 

Similarly, feeder networks that connect at Transit Centers are an excel-
lent tool for providing low-frequency coverage in outlying areas, but they 
depend on a “pulsed” connection with longer-distance routes if waits 
are to be short and reliable. 

At the American Way and Airways Transit Centers, local feeders come 
together, and people can transfer from a feeder onto a downtown-
bound route. 

See
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Figure 32: Network map excerpt� For the full map and legend, see page 7�Figure 33: How Radial and Grid networks work�
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A radial network design ensures that anyone looking to travel downtown 
can make their trip without the need to transfer between routes. Radial 
networks arose naturally in pre-car cities because so much commerce 
and culture was centralized. In Memphis, the center was located where 
the railroads and the river intersect.

As a city grows larger, radial networks become less practical because 
the out-of-direction travel required to get between two non-downtown 
points gets so much longer. In addition, since the invention of the car 
and freeways, most U.S. cities have developed many more “centers.” 
A radial system struggles to accommodate multiple centers or sprawl-
ing and scattered development. This is likely why the last Short Range 
Transit Plan for MATA so clearly recommended a shift to a grid-shaped 
network. 

Memphis is not a highly centralized city and many people make 
work commutes far from downtown. The grid (crosstown) and feeder 
networks MATA has instituted are meant to facilitate those trips. The dif-
ficulty is that transfers are an integral part of these network shapes, and 
transfers among low-frequency routes are especially unappealing.

An untimed connection between two buses that come every 60 
minutes could require a 30 minute wait, on average, and in the worst 
case a 59-minute wait! If one of the buses comes every 90 or 120 
minutes, as some MATA routes do, the waits are even longer. 

There are two ways to deliver a connected network that facilitates trans-
fers without requiring long waits:

Frequent grids
In cities with many centers (such as LA, Chicago or Houston) a frequent 
grid allows people to travel from-anywhere to-anywhere with a single 
fast transfer. It requires much less out-of-direction travel than a radial 
network. A frequent grid offers the simplicity and reliability of a street 
network—you can use it just about anytime, without checking a schedule 
or making an advanced plan.

A necessary precursor to a successful frequent grid, however, is high 
frequency. MATA does not currently focus enough service into its cross-
town routes to offer a frequent grid. In order to do so, MATA would 
have to either cut many routes, or raise additional revenue for additional 
service. 

Feeder networks and pulses
A transfer between low-frequency routes can be appealing if the routes 
are designed to meet one another at the same time and the same place, 
in a recurring patter. 

These timed-connections or pulses occur when multiple buses dwell at 
the same location, allow a few minutes for transfers among them, and 
then continue on. MATA currently schedules pulses at the Hudson and 
American Way Transit Centers. 

Poor on-time performance can be devastating for pulsed connections� 
If buses run every 60 minutes and their connection is pulsed, but one 
bus is late, then transferring passengers must wait almost the full 60 
minutes for the next bus. These are the situations in which transit riders 
are seen sprinting after a bus that is pulling away. Being an hour late to 
work can cost people their jobs.

Pulses are hard to see. A rider must use a trip-planner or decipher and 
reconcile multiple schedules to confirm that a transfer between two 60 
minute routes won’t require a long wait. In contrast, a frequent grid guar-
antees a low maximum wait time at the connection point, without the 
complexity of pulses.

Scheduling repeated timed-connections among infrequent routes 
requires recurring frequency patterns. For example, a pair of routes can 
connect repeatedly throughout the day if both have 60-minute fre-
quencies. Or, if Route A comes every 60 minutes and Route B every 30 

minutes, they can connect on every-other trip of Route B. As long as 
their frequencies repeat reliably, and divide into one another (as 30 
does into 60), then the timed-connection can be scheduled to happen 
many times each day. 

Timed-connections are less feasible when routes vary in shape and 
distance throughout the day, and when every route has a unique fre-
quency, as some MATA routes do. 

Clockface frequencies
Many transit agencies deliberately design routes, and write sched-
ules, so that routes have “clockface frequencies.” This means that the 
time between buses at any given stop is 15, 20, 30 or 60 minutes. This 
pattern in a schedule is far easier for most people to recognize than 
frequencies that don’t relate to 60 minutes.

On an hourly route, for example, the schedule becomes vastly easier 
understand and remember if the bus leaves at the same time in each 
consecutive hour. If you know that the bus leaves at :15 after each hour, 
and you know when service begins and ends each day, then with just 
these three facts you know the entire day’s timetable.

Clockface frequencies are especially important at low frequencies, such 
as hourly or half-hourly. At these frequencies, the trip must be planned 
around the limitations of the timetable, so a timetable that can be 
remembered makes it easier to plan those trips spontaneously� For 
this reason, frequencies such as 21-, 37- or 66- minutes should be ques-
tioned. At these low service levels, the usefulness to the customer may 
actually be improved if the frequency is changed to a memorable 30 or 
60-minute pattern, even if this is a technically worse frequency.

Ease of memorization directly contributes to the user’s sensation of 
freedom. Low frequencies are not very liberating, but at least with 
clockface frequencies the user can remember the schedule. This makes 
it apparent what the options are at any time of day. 

Pulse

Figure 34: In a pulse, multiple low-frequency routes 
are scheduled to come together regularly, dwell for a 
few minutes so that passengers may transfer among 
them, and then depart again�
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Duplication and competition
A natural, geometric consequence of the Memphis radial street network 
is that as streets near downtown they get closer to one another. The 
same is true of a radial transit network—as bus routes near downtown, 
they are either routed onto the same streets or they run on very nearby 
streets�

In Memphis, for the most part the transit network does the latter: as 
routes near downtown, they each run on a unique street, a very short 
distance from one another. This is most apparent downtown and in 
Midtown, where six to eleven routes run within walking distance of one 
another but on separate streets. 

Downtown and Midtown present a very strong market for transit—with 
dense mixed use development, continuous over many miles, along linear 
yet walkable routes, with a connected local street network. It is reason-
able for MATA to offer so much service there, given what a strong market 

for transit it is and how many people who need transit live there.

In the current arrangement, each of those parallel streets has one or 
more transit routes going down it. If someone wishes to travel to down-
town and doesn’t like to wait a long time, they must do a complicated 
survey of schedules (or use a transit planning app, if they have one) to 
figure out which street to walk to. Once underway, if they miss that bus, 
they have to start again, and walk to a different street. Nearby, infre-
quent, parallel routes make trip planning much more complicated for 
customers.

Dividing transit service among more streets inevitably leads to lower 
frequencies on each street, and therefore longer waits. If parallel routes 
can be consolidated onto a few main streets, service frequency to many 
destinations is better and waits are shorter. However, more walking is 
required. This is why walking distance and waiting time are inexorably 
linked in any transit network, and trade-off against one another. 

These duplicative routes could in the future be designed and scheduled 
to have additive frequencies: if two routes on the same street come 
every 60 minutes, then they can be designed to arrive exactly 30 minutes 
apart, and someone traveling a short distance could wait at a single stop 
for either bus. 

At present, however, these routes are less additive and more duplicative 
and competitive among one anther. Ridership is divided among them, 
yet they do not combine to offer the higher frequencies that would 
attract new riders and increase productivity. 

Shapeshifting Routes
Transit agencies often design routes with branches. Branches effectively 
increase access to transit at the outer ends of a route while maintaining 
higher frequencies along the main corridor. 

Several problems occur with route variations. 

• One-way loops may change direction at different times of day.

• Coverage areas can change drastically. 

• Transit may be useful only for reaching jobs in the morning peak and 
returning in the evening. Other uses like running errands during the 
day are effectively excluded.

These problems increase the difficulty of understanding the transit 
network. Riders cannot simply return to a stop across the street from 
where they departed the bus. And riders have no guarantee they’ll be 
able to return home on the same route. 

MATA’s network includes a number of routes that change 
shape and length throughout the day. On example is Route 
39 (3rd Street) which radically changes shape in the evening 
by expanding its terminal loop (shown at right). 

Similarly, Route 7 provides access to American Way 
Transit Center from Hudson Transit Center only in the 
early morning, with no return trip in any part of the 
day. This type of complexity requires riders to study 
and understand the service pattern before they can 
depend on it�

One-way Loops
One-way loops are sometimes put at the ends 
of long routes, because they are easy ways to 
turn-around a bus. At the end of a long route, 
buses tend to be empty, so very few people 
end up riding around the loop� 

But sometimes one-way loops are used 
to provide coverage: access to service 
that doesn’t result in much ridership. 
One-way loops sacrifice directness and 
travel time in order to cover a larger geo-
graphic area.

How does a passenger experience this sacrifice? It may 
be that on their way out, they can get on the bus and it goes 
in the direction they are traveling, so the trip feels fairly direct. 
But on their return trip (as illustrated below), they must ride around the 
loop the long way, out of direction, to get back to where they started.

Like hourly service, a one-way loop cannot attract a passenger whose 
time is scarce and valuable (and that person may be rich or poor) 

because the loop guarantees that in 
one direction or another, the trip will 
be long and circuitous� 

MATA’s network includes large 
one-way loops on nearly every route, 
some with large one-way loops on 
both ends, covering large areas for a 
low cost.

Some one-way loops are narrow 
enough that people will walk to one 
stop for their outbound trip, and from 
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a different stop for their inbound trip, and thereby avoid riding around in 
a circle. For example, the eastern end of Route 8. However, the legibil-
ity of the network decreases whenever a rider gets dropped off in one 
place and has to walk to a very different place to get picked up again.

Managing complexity
Deviations, special trips, branches and loops are challenging for any 
transit agency to manage because the people discouraged by them tend 
to give up on transit and remain silent. On the other hand, the people 
and organizations who benefit from them tend to be vocal, obvious and 
organized.

Regular customers of the most complex transit systems may be experts 
at complex routes or schedules, and a few of them depend on elements 
of that complexity. Yet they are outnumbered by the people who tried 
the transit network once and found it too complicated and too unreli-
able, and then decided to not become regular customers.

Complexity arises from individual requests for transit access at certain 
times and certain places. In the long run, complexity is a barrier to transit 
access by large numbers of people across the city.

The sources of complexity we have described above arise, in part, when 
transit agencies need to provide coverage to many places, within a fixed 
budget. MATA’s declining supply of service has likely generated more 
complexity, as staff do their best to continue meeting needs with less 
and less service. 

If a community highly values the coverage-related outcomes of transit, 
the transit network that serves those values will tend to be more 
complex (though with sufficient funding, it needn’t be as complex as the 
existing MATA network). If a community values ridership and productiv-
ity outcomes more highly, then the transit network will tend to be more 
frequent and simpler.

On-Time Performance
On-time performance is a measure of how reliably buses depart when 
customers expect them (and sometimes need them) to depart. MATA 
defines a bus as being “on-time” if it departs from a major bus stop from 
1 minute earlier to 5 minutes later than scheduled.

Reliability is particularly important when a transit network is built of so 
many infrequent routes. Because another bus is not coming soon, the 
timeliness of each bus is extremely important. 

This is even more true when low-frequency buses are meant to pulse so 
that passengers can make a quick transfer. If an arriving bus is late and 
misses the pulse by just a few minutes, that can cause passengers to be 
and hour or two late to their destinations. For many workers, this would 
be grounds for losing their job. It is also a small disaster for anyone who 
is going to pick up a child at day care, or going to school, or a medical 
appointment. 

MATA’s current target for on-time performance is that each route should 
be departing “on-time” (1 minute early to 5 minutes late) 60% of the 
time. This is a very low target, compared to targets at other agencies. 
Although 60% is the official MATA policy, the City of Memphis has set its 
own standard of 76% on-time performance for all fixed route service and 
MATA is reporting system wide on-time performance to the City on a 
monthly basis and is working toward achieving this goal

The chart on the following page (Figure 35 on page 40) shows the 
existing on-time performance of MATA routes, and the seven routes that 
are failing to meet the official MATA 60% target.
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98: W Memphis Green
07: Air Park
82: Germantown
26: Hickory Hill
77: West Memphis
56: Lamar
44: Goodlett Ikea Way
40: Wolchase
36: Hacks Cross
38: Boxtown / Westwood
04: Walker
50: Poplar
42: Crosstown
11: Frayser−Raleigh
39: S.Third
64: Airport Shuttle
400: Wolfchase Express
05: Central
13: Lauderdale
53: Summer
69: Winchester
12: Florida
22: Raines
57: Park
02: Madison
78: West Memphis Express
19: Vollintine
17: McLemore
09: Highland
30: Brooks
52: Jackson
35: South Parkway
21: Mt Moriah
37: Perkins
18: Hawkins Mill
34: Walnut Grove
99: Nonconnah
28: Holmes
46: Whithaven Flyer
08: Chelsea
32: East Parkway
06: Northaven

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

On−time Performance

on-time Performance

Figure 35: On-time performance for each MATA route� Routes are sorted from best to worst performing routes� Dark red bars indicate routes 
below MATA’s 60% target�

Most routes are achieving the 60% target, as shown (in grey) in the chart 
at right. Most routes do not meet the City’s target of 76%.

Seven routes are not achieving this target (shown in red). They include 
Routes 7, 26 and 56, which are meant to participate in pulses at the 
American Way Transit Center. This is cause for concern. 

It is likely that the reason for such low on-time performance across 
MATA’s network is that MATA is doing their best to squeeze the most 
frequency possible out of a small and declining supply of service. Routes 
may be scheduled based on “ambitious” cycle times (the cycle time 
is the amount of time it takes the bus to do a round-trip on the whole 
route). If anything goes wrong with traffic, with a rider, or if the route just 
gets more boardings than normal, that would be enough to lengthen the 
cycle time, and put the route behind schedule. 

To guard against these regular delays, transit schedulers add a cushion 
to each cycle, called “recovery time.” If the bus is running behind, when 
it gets to the end of the line it can skip its recovery time and thereby get 
back on schedule. (Another cushion of time is “layover,” which is meant 
for driver breaks, and should not be skipped!)

Layover and recovery time are essential to maintaining reliable opera-
tions for a transit system. Without sufficient recovery time, a delay at 
the beginning of the day will cause greater and greater delays through-
out the day. A single delay could affect passengers (and drivers) for 
hours after the original incident.

A typical planning standard is to keep 10-15% combined layover and 
recovery in the schedule, for driver breaks and to allow drivers to catch 
up in case they were delayed on any given trip. The exact needed recov-
ery time can depend on the city, the route and the time of day.

Nearly 40% of MATA’s routes have less than 10% of time set aside 
for recovery. These narrow recovery margins likely exacerbate poor 
on-time performance. Fixing them, however, would require reductions in 
the advertised frequencies of many routes.
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How Should We Balance High Ridership 
with Wide Coverage?
The Memphis 3.0 Transit Vision presents a unique opportunity for the 
people of Memphis to rethink the basic purpose of their transit system. 
The current transit network is a legacy of past generations, and has 
accrued decades worth of history and complexity. Much of the existing 
network may be worth keeping as is, perhaps because it suits the city 
and its values, or perhaps because it is known and familiar to riders,  
which is a value in and of itself. 

It is also possible that since this transit network was designed the city 
has changed and grown enough to justify a fresh start. Transit networks 
are intricate, interwoven, living things, and adapting them incremen-
tally over time is very difficult. MATA has done a laudable job of making 
improvements, one route and one area at a time, over recent years. For 
numerous reasons, this moment in Memphis’s history may be the right 
time to consider a clean-slate rethinking of the transit network:

• The supply of transit service has been steadily declining. While 
MATA has done a good job of “cutting the fat” and preserving 
high-ridership routes over the past ten years, there is little fat left 
to cut. Routes are running late, frequencies are extremely low, 
and ridership continues to fall. Halting this vicious cycle of decline 
requires either a major redefinition of the transit system’s purpose, 
or an infusion of additional service—or, possibly, both.

• Memphis is rethinking all of its plans for future land use and growth. 
Transit can be an integral part of that future, but only if the transit 
network’s own goals and purposes are clear. 

• The city has grown and changed substantially since the “bones” of 
the existing network were put in place. Very few people remember 
why some routes do what they do. Meanwhile, large numbers of 
people in Memphis express desires and ambitions for transit that the 
existing network is failing to meet. Reconciling the network’s history 
with the city’s future requires big-picture thinking and some difficult 
choices.

The most difficult choices for Memphis will be between providing high 
frequency, long-span services, in order to attract high ridership; and 
providing wide geographic coverage. 

Recall that high ridership serves several popular goals for transit, 
including:

• Reducing car costs, emissions and traffic.

• Achieving low public subsidy per 
rider�

• Allowing continued development, 
even at higher densities, without 
apocalyptic traffic congestion.

• Giving people more personal and 
economic freedom.

On the other hand, many popular transit 
goals do not require high ridership in 
order to be achieved. These include:

• Ensuring that everyone in Memphis 
has access to some transit service, no 
matter where they live.

• Providing lifeline access to critical 
services.

• Providing access for people with severe needs.

No transit agency focuses solely on either of these goals. Most transit 
agencies have some direct, frequent, long-span routes on which rider-
ship and productivity are high, and others which run at lower frequencies 
and more limited times, for specific coverage purposes.

We suggest that Memphis think about this choice not as binary, “yes-
or-no” decision, but as a sliding scale (as in the drawing above) that the 
community can help to set:

How much of our budget should we spend on the most useful 
service, in pursuit of high ridership? How much should we 
spend providing coverage so that people with severe needs 
have access to some service?

This is not a technical question, but one that relates to the values and 
needs of a community.

We estimate that about 40% of the existing network is designed as it 
would be if maximizing ridership were its only goal. The other 60% has 
predictably low-ridership, suggesting that it is being provided for other 
purposes. This may be the right balance for Memphis in the future, or 
the community may value a shift in emphasis.

The direction of that shift—either towards higher ridership or towards 
wider coverage—and how fast Memphis should make such a shift are 
both questions for stakeholders to discuss in this planning process.

One way to manage the perennial conflict between ridership and cover-
age goals is to define the percentage of a fixed route budget that should 
be spent in pursuit of each one. Memphis could, as a result of this study, 
establish that it will continue to spend about 35% of its budget maxi-
mizing ridership, or it could decide to spend more or less towards that 
purpose�

Memphis could also decide to maintain the existing balance in the 
short term, but devote any new funding to either improving ridership or 
expanding coverage, and in that way shift the balance without cutting 
any existing riders’ coverage or frequency.

Memphis’s desired balance of ridership and coverage goals will deter-
mine how much of a role high-frequency routes play in its transit 
network. A high-ridership network would be made of fewer total routes, 
but with higher frequencies than any route has today.

The frequency of service on routes in the Memphis will affect some 
technical decisions about how the network is designed, such as whether 
there is a frequent grid, and whether there are “feeder” networks with 
pulsed connections. The usefulness of each of these techniques will 
depend on the frequency of the Memphis transit network. The frequency 
of the network, in turn, depends on how ridership and coverage goals 
are traded-off against one another in the future, and how much total 
service is available in the city.
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How Much Transit Do We Want?
Wrestling with the first choice—how to balance ridership and 
coverage—and altering the transit network to meet new, clearer 
goals and match community values, may improve people’s sense 
that the transit network is delivering on their goals and is therefore 
worth further investment.

The three graphs on this page show how relevant transit was to 
the life of the community (relevance, Figure 36), how much service 
a transit agency supplied (investment, Figure 37)—both adjusted 
for population. Figure 38 shows the relationship between invest-
ment and relevance for Memphis and all peer cities for each year, 
with one dot per year from 2005 to 2015.

Among peers, only Birmingham provides less service relative to 
population than Memphis. In return Memphis sees the second 
lowest ridership relative to population among this group of 
peers1�

Over the last ten years, while Memphis has consistently cut back 
service, Albuquerque and Nashville have increased the amount of 
service per capita each by more than 50%. As a result, both cities have 
seen consistent growth in the relevance of their transit systems. 

While there are things a transit agency can do to get higher ridership 
within a fixed budget, the relationship between investment and rel-
evance in Figure 38 demonstrates the principle of “you get what you pay 
for”, more service generally leads to more ridership. People can’t ride 
bus routes that don’t exist.

Even more interesting is the trend line in Figure 38 suggests that for 
cities in similar situations as Memphis, doubling investment more than 
doubles relevance. This would suggest, that doubling the investment in 
transit would more than double the ridership per capita in Memphis.

The City and MATA could increase transit frequency and ridership 
without investing in more service. However, this would require cutting 
and reallocating low-ridership services. There is no way around this basic 
geometric fact. 

There are only two paths forward, if Memphis wants to increase transit 
frequency, transit usefulness, and transit ridership:

• Cut low-ridership coverage services, or

1� Peers selected from the 4 agencies most similar to MATA on the TCRP 141 likeness score and a 
list of commonly considered and aspirational peers.

• Supply more transit service. 

When there is new revenue available for transit, ridership can be 
increased without cutting coverage. The growing resource pot pro-
tects the community from having to make painful trade-offs between 
competing, but closely-held, values.

The questions of how to balance frequency with coverage, and how 
much service to pay for, both relate to public trust in the City and 
MATA and people’s feelings that the transit network is valuable and 
relevant to their lives. If the goals for transit that the City and MATA 
are pursuing are not currently aligned with the goals of the commu-
nity, or if people do not understand what goals the City and MATA 
are trying to achieve, then there will be some natural reluctance to 
increase investment in the transit system. 

Furthermore, if the community does not trust the City and MATA to 
properly manage their budgets, they will be unlikely to invest in the 
promise of additional service.
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Incremental Changes, or All-at-Once?
The answer to the question about the amount of service provided also 
has bearing on the question about how to change the transit network 
over time. Should changes be made incrementally, one route or one 
neighborhood at a time? Or should they be made all at once?

The short-range plan that MATA adopted in 2012 assumed that the 
agency would shift resources towards higher frequencies and higher rid-
ership over multiple years. In early years, MATA would change routes and 
schedules. In later years, MATA would add service to increase frequen-
cies and spans. 

Within a fixed budget for transit, however, any increase in frequency 
or span on some routes requires cutting service on other routes.  
Meanwhile, the supply of service has actually decreased since the adop-
tion of that 2012 plan. Service cuts have been necessary simply to keep 
MATA’s budget in balance, making it even harder to contemplate service 
cuts for the sake of increasing frequencies or lengthening spans.

Any change to transit services is naturally disruptive to existing riders. 
Transit agencies can minimize the disruption by giving riders early 
warning of the change, by providing clear and detailed information 
about how service will be different in the future, and by making customer 
service staff available to help riders with individual trip-planning. Despite 
all of these efforts, even the best-executed and most-widely-supported 
transit network change will involve some grumbling and disruption, just 
like any road construction project. 

One thing that can help to mitigate the disruption of a transit network 
change is if the overall supply of service is increasing, or the usefulness 
of the transit network is substantially improved. This can help riders and 
members of the public grit their teeth and bear the disruption, because 
they understand that it will yield a big payoff at the end. 

An increase in the overall supply of transit service also allows a transit 
agency to increase frequencies, lengthen spans, or expand geographic 
coverage without cutting anyone’s existing service� 

Incremental Changes
Transit agencies sometimes implement network changes incrementally, 
working towards a new network vision over many years. 

The advantages of evolving a network this way (as recommended in 
MATA’s 2012 plan) include:

• The costs of implementation can be substantial: writing new 

schedules, updating real-time software feeds, training drivers on 
new routes, designing and printing materials, flagging and moving 
bus stops, advertising, providing extra customer service, and more. 
Spread out over multiple years, these costs are easier for a transit 
agency to absorb.

• The transit agency can manage most of the work of implementation 
with in-house permanent staff, instead of hiring temporary crews to 
make a big implementation push. 

• The risk of city-wide disruption is low, since any problems will be 
limited to the area or routes being changed. 

However, there are major downsides to making changes in just a part of 
the service area or just on certain routes:

• The major benefits of a transit network change arise from it working 
better as a network. This means that every part of it is connected to 
every other part, and changes in one part of town are actually bene-
ficial to people everywhere in the city. If the big increase in freedom 
and access doesn’t happen until the last year of a multi-year process, 
it is hard for people to see the benefits that make the early disrup-
tions worthwhile. 

• People will naturally feel as though they, their community or their 
neighborhood is being singled-out for disruption. The idea that 
everyone around the city will (eventually) be treated equally to 
disruption and benefit, over many years, is hard to convey. Changes 
on the other side of town that will benefit someone are still far in 
the future, and don’t make them feel better about disruption that is 
coming to their neighborhood next month.

• The public and media may develop the vague sense, over multiple 
years, that transit service “keeps changing” and is confusing. 

• Service changes benefit from marketing campaigns. Launching a 
large marketing campaign city-wide is more efficient than trying to 
build enthusiasm and knowledge within subsections of a city, over 
multiple years. 

• Networks cannot actually be separated into distinct pieces. For 
example, low-frequency routes make timed-connections with one 
another; a change to one route will “break” the timed-connection 
with the others. 

It is always easier for transit agencies to make incremental changes 
when there is a growing supply of transit service. That way, the pain and 
disruption caused by moving a bus route, or removing a bus stop, or 

changing transfer arrangements, can be offset by the benefits of having 
more service. Indianapolis raised new transit funding through an income 
tax in 2016, and is planning to “grow” into its transit vision through incre-
mental changes.

MATA has worked hard since 2012 to fulfill the vision of its previous 
short-range transit plan. Given the decrease in the total supply of service 
and the challenges inherent in incremental service changes, the agency 
has gotten as close to full implementation of that vision as is reasonably 
possible.

All-at-Once Changes
Sometimes transit agencies decide to make changes to their networks 
all at once. (This could be described colloquially as the “rip the band-aid 
off” approach.) This is most common when the changes to the network 
are substantial, and are spread over many parts of town. 

In a well-known example, Houston METRO overhauled their entire transit 
network at once in 2015. They changed routings, bus stops, frequencies, 
spans, transfer locations, and even route names and numbers. Houston 
decided the huge work effort and citywide impact to riders were worth-
while because:

• Everyone in the city could see that they were being treated equally. 

• Huge increases in freedom and access were available to riders start-
ing on Day 1.

• Public information and media coverage were more focused on the 
ultimate benefits of the change than they otherwise would have 
been.

• Nearly zero additional funding was available for service, so the only 
way to offer such benefits was to rethink the shape of the entire 
network. 

• The benefits of the new network vision were obvious just weeks, 
rather than years, after the service change.

Agencies have been known to take the all-at-once approach when no 
new resources are available (as in Houston) or when new funding is 
available. 

If new transit funding is not available for Memphis, then it will be very 
hard for MATA to implement any new transit vision without taking an “all-
at-once” approach. If new funding does become available in the future, 
MATA may still decide that an “all-at-once” change will be more success-
ful and less disruptive than an incremental approach.
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Develop a More Transit Supportive City?
Parts of this report describe the current geography of Memphis, and 
how that geography affects the usefulness of transit service. The imme-
diate concern of this transit vision is to improve the value of the transit 
network to Memphis in the near term. 

However, in the context of the Memphis 3.0 Comprehensive Plan, this 
report can also inform the land use and street design policies that will 
be needed in the future, if higher-ridership and more useful transit is 
desired by the community. 

Many factors outside the control of a transit agency—land use, develop-
ment, urban design, street networks—affect transit’s usefulness. This is 
why Memphis 3.0 comprehensive planning is such an essential part of 
a transit vision (and vice versa). In the long-term, land use planning can 
help to arrange development in places and in patterns that are cost-
effective to serve with useful, high-ridership  transit.

Through its land use policies, Memphis could encourage more develop-
ment that reinforces the “Ridership Recipe”:

• Density: Demand for transportation increases as the number of 
people, jobs and activities around a bus stop increase.

• Walkability: Service is only useful to people who can safely and 
comfortably walk to the bus stop.

• Linearity: Direct paths among destinations are faster, cheaper to 
operate, easier to understand and more appealing to customers.

• Proximity: Shorter distances between destinations attract more 
riders relative to cost, and are cheaper for MATA to operate.

All of these factors affect both the costs of providing transit in a particu-
lar place and how many people will find the service useful. In the context 
of the long-range Memphis 3.0 Comprehensive Plan, this is an oppor-
tunity to think more deeply about the land use and street design policy 
that is needed to help Memphis become a more transit-supportive 
city in the future, if it wishes to do so. So a key choice for the public is, 
how much should Memphis change its land use and streets policies to 
encourage more transit supportive development in the future.

Next Steps
This Choices Report is the first step in the Memphis 3.0 Transit 
Vision Plan. It has laid out certain key facts and choices about transit 
in Memphis and the opportunities and limitations for transit within 

Four Geographic Indicators of High Ridership Potential

Density

Linearity Proximity

WaLkabiLityHow many people, jobs, and activities are near 
each transit stop?

The dot at the cen-
ter of these circles 
is a transit stop, 
while the circle is a 
1/4 mile radius.
The whole area 
is within 1/4 
mile, but only 
the black-shaded 
streets are within a 
1/4 mile walk.

Can people walk to and from the stop?

Can transit run in reasonably straight lines? Does transit have to traverse long gaps?

It must also be safe to 
cross the street at a 
stop. You usually need 
the stops on both 
sides for two-way 
travel!

Short distances between many destinations are faster and cheaper to serve.+

Long distances between destinationss means a higher cost per passenger.  -

A direct path between any two destinations makes transit appealing.+

Destinations located off the straight 
path force transit to deviate, dis-

couraging people who want to ride 
through, and increasing cost.

-

Many people and jobs are within walking distance of transit.+

Fewer people and jobs are within walking distance of transit.-

+

- +

Memphis’s existing geography and development pattern. The next step 
in this Transit Vision Plan will be for the public, stakeholders and officials 
to provide input on these key choices.

Later in the planning process, the study team will develop some illus-
trative future alternatives. These alternatives will help people see how 
pursuing different goals would require very different transit networks, 
and imagine how those different networks would affect them and the 
people they care about. The alternatives will represent a spectrum 

of choices, so that people can tell us where, in the range of potential 
futures, they think the Memphis transit network should be.

After receiving feedback on the key choices and the alternatives, the 
planning team will design a short-term recommended transit network 
and long-term recommendations. These will be presented to the public 
for consideration in the spring of 2018.

Figure 39: Density, walkability, linearity and proximity are four factors that have a major impact on transit’s usefulness and efficiency. These factors are being 
addressed in the Memphis 3�0 Comprehensive Plan�




