
Appendix 6 - NTAS Persona 
Development Approach 
As part of Phase II of the National Transit Adaptation Strategy (NTAS), the San Francisco 
Municipal Transportation Agency (SFMTA) partnered with the Massachusetts Institute of 
Technology’s (MIT) JTL Urban Mobility Lab to process survey data to define the persona 
descriptions included in the NTAS Phase II report. In May 2023, PhD student Nick Caros 
completed a two-part analysis to inform the four transit rider personas. First, systems were 
classified into ‘Legacy’ systems, ‘Transformative’ systems, and ‘Rural and Connector’ systems 
based on information from the American Public Transit Association’s (APTA) fact book and 
Federal Transit Administration (FTA) National Transit Database (NTD) reports. Next, survey data 
collected through the Transit app of nearly 14,000 responses from over 400 transit systems was 
analyzed to identify rider clusters by system type. 

After this analysis was completed and delivered to SFMTA, SFMTA NTAS project staff 
synthesized the information about the clustered rider types and developed the four transit rider 
personas described in the NTAS Phase II report and that inform the rider acquisition strategies 
developed in later NTAS project phases. 

The following slides include a full explanation and detailed results of the analysis process. 
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1. System classification

2. Clustering results by system type
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All code (but not survey data) available here: https://github.com/nick-caros/sfmta_survey (access upon request)

https://github.com/nick-caros/sfmta_survey


System classification
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Data sources for system classification
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Classification metric Data source

Service opening date APTA Fact Book Data Table 130 (and Wikipedia where needed)

Metropolitan area size NTD 2019 Metrics

Ridership NTD 2019 Metrics (note - I used pre-pandemic numbers) 

https://www.apta.com/wp-content/uploads/2021-APTA-Fact-Book-Appendix-A.xlsx
https://www.transit.dot.gov/ntd/data-product/2019-metrics
https://www.transit.dot.gov/ntd/data-product/2019-metrics


General rules
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1. Ignored ferry systems, private airport shuttles

2. Any system serving less than 500k trips annually: Rural and Connector

3. System in metro with population < 1M (not mid or major metro): Rural and Connector

4. System in metro area with population between 1M and 3M: Transformative

5. System in metro area with population > 3M (i.e. major metro): Legacy

Exceptions: 

● Baltimore, St. Louis, Memphis, Pittsburgh (< 3M pop.) systems changed to Legacy
● Atlanta (>3M) system changed to Transformative due to rapid growth in recent decades 
● Large, growing DC and SF suburban systems classified separately as Transformative 



Classification results
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Legacy Transformative Rural / Connector

● Baltimore
● Chicago
● Dallas
● Detroit
● Houston
● Los Angeles
● Memphis
● Miami
● Minneapolis

● New York City
● Philadelphia
● Pittsburgh
● San Diego
● San Francisco
● Seattle
● St. Louis
● Washington DC

● Atlanta
● Austin
● Charlotte
● Cincinnati
● Cleveland
● Columbus
● DC Suburbs
● Denver
● Hartford CT
● Honolulu
● Indianapolis
● Inland Empire
● Jacksonville
● Kansas City

● Las Vegas
● Milwaukee
● Nashville
● New Orleans
● Oklahoma City
● Orlando
● Phoenix
● Portland OR
● Providence RI
● Raleigh
● Sacramento
● Salt Lake City
● San Antonio
● Silicon Valley
● Tampa

All other systems, 
including small regional 
connector systems in or 
near cities to the left.



Clustering by system type
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Clustering results

● Used February 2023 survey responses, although survey data available for:

○ April, July and October 2021

○ January, April, August and November 2022

● The number of responses by agency type are as follows (13,819 total):

○ Legacy: 7,961

○ Transformative: 4,247

○ Rural / Connector: 1,656
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Summary
● Cluster assignment is dominated by car ownership, regardless of system type.

● Using race and gender data identified some interesting racial differences, especially in
Rural/Connector systems

● All systems have 3 clusters of car free riders (generally split into White, African
American and Latinx groups) and 1 cluster of “car access but not owner” (Young
Professionals and Students).

● The “Car owning transit commuters of color” is unique to Legacy systems

● Rural and Transformative systems have similar clusters, but different overall
demographics (Rural clusters are generally lower income, lower age, more school trips)
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Clustering results: Legacy (k=6)

Cluster #1

Car-free rider who uses 
transit for all trips

Cluster #2

Car-free Latinx riders 
who use transit for work 
and school

Cluster #3

High-income, car 
owning, infrequent 
transit user

Cluster #4

Car-free, low income, 
African-American riders 

Cluster #5

Young professionals 
and students

Cluster #6

Car-owning transit 
commuters of color

1694 respondents 1842 respondents 884 respondents 1762 respondents 866 respondents 913 respondents

● No car access
● Moderate age
● Moderate income
● Moderate number of

trips
● Mostly male (63%)
● Largely white (85%)
● Frequent bus rider

● No car access
● Moderate age
● Low income
● High number of trips
● Gender balance
● Mostly Latinx

ethnicity
● Unlikely to use

transit for recreation

● Owns car
● Moderate age
● High income
● Lowest number of

trips
● Mostly male (70%)
● Almost entirely white
● Uses light rail and

commuter rail more
than others

● No car access
● Moderate age
● Low income
● High number of trips
● Slightly more female

than male (55%)
● 99% African

American
● Uses the bus

● Car access but not
owner

● Lowest age
● Moderate income
● Moderate number of

trips
● Slightly more male

than female
● Very racially diverse
● Uses transit for all

trip purposes

● Owns car
● Highest age
● Moderate-high

income
● Moderate number of

trips
● 58% male
● Largely

African-American or
Latinx

● Uses transit for work
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Clustering results: Transformative (k=5)

Cluster #1

Car-free, low income, white 
transit dependent rider

Cluster #2

Car-free, low income, Latinx 
frequent transit rider

Cluster #3

Young professionals and 
students

Cluster #4

Car-free, low income, 
African-American commuters

Cluster #5

Car-owning, high income 
discretionary transit rider

1289 respondents 787 respondents 407 respondents 840 respondents 918 respondents

● No car access
● Highest age
● Low income
● Moderate number of trips
● 61% male
● 94% white
● Uses transit for all trip

purposes; most likely
cluster to use transit for
errands and recreation

● No car access
● High age
● Very low income
● Highest number of trips
● 57% male
● 84% Latinx, 10% AAPI
● Uses transit for work and

school more than #1, but
less for other trips

● Access to a car but not
owner

● Lowest age
● Moderate income
● Moderate number of trips
● 61% male
● Ethnically diverse
● Uses transit more for

school than other clusters

● No car access
● Moderate age
● Low income
● High number of trips
● Mostly female (52%)
● Over 99%

African-American
● Uses transit more for work

than other clusters, but
also for other purposes

● Car owner
● Moderate age
● Highest income
● Lowest number of trips
● Mostly male (69%)
● 69% white, 16% Latinx,

14% African-American
● Uses transit for work,

recreation more than
average
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Clustering results: Rural / Connector (k=5)

Cluster #1

Car-free, young, low income 
frequent transit riders of 
color

Cluster #2

High income, car owning, 
discretionary transit riders

Cluster #3

Car-free, low income, white 
transit dependent riders

Cluster #4

Car-free, low income, African 
American transit dependent 
riders

Cluster #5

Young professionals and 
students

273 respondents 399 respondents 517 respondents 231 respondents 160 respondents

● No car access
● Low age
● Low income
● Highest trip frequency
● 59% male
● 60% Latinx, 26% AAPI,

9% Native American
● Mostly likely to use transit

for school, least likely to
use transit for work
relative to other clusters

● Owns car
● Moderate to low age
● Highest income
● Lowest trip frequency
● 61% male
● 77% white, 13% Latinx,

10% African American
● Uses transit for all trip

purposes, least likely to
use it for errands relative
to other clusters

● No car access
● Moderate age
● Low income
● Moderate trip frequency
● 59% male
● 100% white
● Uses transit for errands

much more than other
clusters, also highest
usage of transit for work
trips

● No car access
● Moderate age
● Low income
● Moderate trip frequency
● 50% male
● 100% African American
● Similar trip purposes to

Cluster #3, but half as
likely to use transit for
recreation, and less likely
for errands

● Car access but not car
owner

● Low age
● Moderate income
● Moderate trip frequency
● 61% male
● Diverse ethnicities
● Uses transit for all trip

purposes at high rates
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Appendix: Full clustering results for Legacy systems
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Appendix: Full clustering results for Transformative
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Appendix: Full clustering results for Rural/Connector
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