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Executive Summary
The provision of mobility options, including paratransit services, is a critical component in
addressing the needs of all Florida residents and specifically the transportation
disadvantaged population. The transportation disadvantaged (TD) are defined as “those
persons who because of physical or mental disability, income status, or age are unable to
transport themselves or purchase transportation and are, therefore, dependent on others to
obtain access to health care, employment, education, shopping, social activities, or other
life-sustaining activities or children who are handicapped or high-risk or at-risk as defined in
s. 411.202, Florida Statutes.” (Chapter 427, Florida Statutes)
The Florida Commission for the Transportation Disadvantaged (CTD) is an independent state
agency serving as the policy development and implementation agency for Florida’s
Transportation Disadvantaged Program. The CTD has oversight responsibility for the
Community Transportation Coordinators (CTCs), single entities that coordinate TD services
for each of Florida’s 67 counties. The CTC shares the responsibility for the preparation of a
Transportation Disadvantaged Service Plan (TDSP) with the local planning agency. A
required component of the TDSP is a forecast of the TD population.
With the growing population of seniors and persons with disabilities seeking more mobility
opportunities, there needs to be an up-to-date toolkit for transportation agencies to forecast
demand for these customer markets. This information is critical for transit planners and
operators to interpret service demand so that operating and capital program needs and
priorities can be identified.
This research assesses the current Florida and national methodologies and techniques
utilized for paratransit service demand and provides a new analytical tool for forecasting the
demand for TD services. The research findings are not only applicable for the Florida CTD
transportation disadvantaged services but can also be useful in analyzing fixed route
complementary ADA paratransit services, and other specialized service markets.
The paratransit demand methodology currently utilized by many CTCs, planning agencies,
and public transportation operators for the preparation of TDSPs and other demand
estimation applications within the state of Florida was developed in 1993. The methodology
was based on trip rates that were derived from a 1988 Urban Mass Transportation
Administration (the predecessor of today’s Federal Transit Administration) study that
utilized trip rates derived from travel behavior in the San Francisco area.
While the methodology was appropriate at the time, the CTD has matured, and with the
passage of the Americans with Disabilities Act (ADA) in 1990, significant changes have
occurred in terms of the mobility options that are available for persons with disabilities. For
example, as a result of the passage of ADA, many of the TD trips can now be
accommodated by the community’s fixed-route transit services. Based on these changes,
the definitions and categories used in the existing methodology may no longer be
appropriate or relevant for the examination of the TD population or their travel needs.
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Additionally, the existing methodology was based on 1990 U.S. Census data. This outdated
data source could not account for changes in the population that have occurred in the 20
years since the methodology’s development. Much of the demographic and socio-economic
data that is necessary for the preparation of TD population and demand forecasts are now
collected by the U.S. Census Bureau on an annual basis. This richer data source captures
changing population characteristics that influence transportation demand.
As a result of this research effort, a dynamic spreadsheet that can be frequently updated
with new data was developed to assist Florida transportation planners with TD demand
forecasting. Unlike the existing forecasting tool, this approach does require some user input,
and the inputs are straightforward and can be completed by most anyone with basic
spreadsheet skills. This new analytical tool does not require complex data sets or specialized
software often required of more sophisticated model resources that may not be available to
all agencies.
Step-by-step instructions are provided for accessing the required inputs, including the U.S.
Census Bureau’s American Community Survey (ACS) age, income, disability, and county
level population data. Other data used in the model, such as those from the National
Household Travel Survey (NHTS) and the U.S. Census Bureau’s Survey of Income and
Program Participation (SIPP), have been pre-coded in the spreadsheet tool for ease of use.
The TD methodology described in this report can serve as a resource which is easily updated
with current data, enables users to better analyze various sub-components of the TD
market, and can be complemented with local knowledge and information for further
customization.
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Chapter 1
Overview
Project Overview
Travel demand forecasting tools for Florida’s paratransit services are outdated, utilizing old
national trip generation rates and simple linear regression models. Additionally, the current
methodologies do not address several relevant contributory factors that impact service
demand.
The Florida Commission for the Transportation Disadvantaged (CTD) is an independent state
agency serving as the policy development and implementation agency for Florida’s
Transportation Disadvantaged Program. The transportation disadvantaged (TD) are defined
as “those persons who because of physical or mental disability, income status, or age are
unable to transport themselves or purchase transportation and are, therefore, dependent on
others to obtain access to health care, employment, education, shopping, social activities,
or other life-sustaining activities or children who are handicapped or high-risk or at-risk as
defined in s. 411.202, Florida Statutes.” (Chapter 427, Florida Statutes)
In its guidance for the development of mandated Transportation Disadvantaged Service
Plans (TDSPs), the CTD refers transit planners to the May 1993 “Methodology Guidelines for
Forecasting TD Transportation Demand at the County Level” to develop forecasts of
transportation disadvantaged populations.
This demand estimate methodology is approximately 20 years old and it predates some
significant developments in the Florida public transportation environment, including:


The passage of the Americans with Disabilities Act of 1990 (ADA), which resulted in
the public transportation industry’s mandate to accommodate the needs of persons
with disabilities through the purchase of accessible buses and the development of
complementary ADA paratransit services for those passengers unable to access
fixed route transit services.
Following the passage of ADA and the subsequent mandated requirements
established by the Federal Transit Administration (FTA), complementary ADA
paratransit services have developed which improve access to public transportation.
These services were not addressed or accounted for in the 1993 methodology.



The demographics of the nation and Florida have changed dramatically in the past
two decades. In the Administration on Aging’s A Profile of Older Americans: 2011, 1
the population of the United States age 65 years and older, numbered 40.4 million in
2010. The population 65 and over is projected to increase to 55 million in 2020 (a
36% increase). By 2030, there will be about 72.1 million older persons, over twice
the number in 2000.
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In Florida, persons 65 years and over represented 17.4% of the state’s 2010
population. By 2030 this segment is expected to represent over a third of the state’s
population (33.4 percent). These demographic trends will have a significant impact
on Florida’s transportation networks – specifically paratransit services. This impact
was not factored into the methodology developed in 1993.


The National Center for Senior Transportation (NCST) estimates that 600,000 U.S.
residents age 70 and older stop driving each year. The average gap between death
and the end of driving privileges currently stands at approximately 6 years for men
and 10 years for women.
Non-driving seniors tend to make fewer trips,
approximately 15 percent fewer for medical appointments, and 65 percent fewer
trips for social, family, religious and other life-enhancing purposes. NCST estimates
that more than 50 percent of non-driving seniors stay at home on any given day due
to a lack of mobility options.

The provision of mobility options, including paratransit services, is a critical component in
addressing the needs of all Florida residents and specifically the TD population. With the
growing population of seniors and persons with disabilities seeking more mobility
opportunities, there needs to be an up-to-date toolkit for transportation agencies to forecast
demand for TD customer markets. This information is critical for transit planners and
operators to interpret service demands and translate those into operating and capital
program needs that will provide the basis for program priorities.
This research assesses the current Florida and national methodologies and techniques
utilized for paratransit service demand and identifies a new analytical tool for forecasting
the demand for TD services. The research findings are not only applicable to Florida’s
transportation disadvantaged services, but can also be useful in analyzing fixed route
complementary ADA paratransit services, and other specialized service markets.

Report Organization
Chapter Two – Background and Challenges
This chapter provides the background on the need for the development of new paratransit
demand forecasts. An overview of the CTD program for the delivery of TD trips in Florida is
provided. An examination of the current demand estimation approach used in the forecast
of the TD population in Florida and its shortcomings are presented.
Following an examination of other demand estimation approaches used over the past few
decades, the chapter concludes with a summary of several considerations used in the
development of the new methodology.
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Chapter Three – Paratransit Service Demand Estimation Tool
To serve as an aid in the development of TD population and travel demand estimates, a
spreadsheet tool was developed. It was designed in a way that enables users to input the
most current U.S. Census Bureau demographic and socio-economic data available. Once
the user input is complete a series of automated formulas are used to project future travel
demand.
This chapter describes the U.S. Census Bureau’s American Community Survey (ACS) data
used to calculate the TD population. Step-by-step instructions are included to allow a user
to easily access the ACS data and complete the input spreadsheet fields. Examples of the
completed demand estimate spreadsheets are presented along with an explanation of other
demand methodology assumptions and data sources used in the methodology.
Chapter Four – Summary
The final chapter provides a brief recap of the research project, its process and end product.
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Chapter 2
Background and Challenges
With the growing population of seniors and persons with disabilities seeking more mobility
opportunities, it is critical for transportation planners and mobility service providers to have
the ability to adequately interpret customer market demand for the purpose of projecting
operating and capital needs that will provide the basis for program priorities.
Within Florida, there is a requirement for the development of demand estimates of the TD
population, yet the existing recommended methodology is outdated and new tools and
approaches are needed in order to effectively plan for the future.

Florida Commission for the Transportation Disadvantaged
The CTD is an independent state agency serving as the policy development and
implementation agency for Florida’s Transportation Disadvantaged Program. The
Commission is administratively housed within the Florida Department of Transportation.
The CTD mission is: “To ensure the availability of efficient, cost-effective and quality
transportation services for transportation disadvantaged persons.”
The Florida CTD is charged with serving the mobility needs of the TD population that
includes “those persons who because of physical or mental disability, income status, or age
are unable to transport themselves or purchase transportation and are, therefore,
dependent on others to obtain access to health care, employment, education, shopping,
social activities, or other life-sustaining activities or children who are handicapped or highrisk or at-risk as defined in s. 411.202, Florida Statutes.” (Chapter 427, Florida Statutes)
Florida's TD program was created in 1979 and reenacted in 1989. The 1989 act created the
Florida Transportation Disadvantaged Commission (currently the Florida Commission for the
Transportation Disadvantaged) and enhanced local participation in the planning and delivery
of coordinated transportation services through the creation of local coordinating boards
(LCBs) and Community Transportation Coordinators (CTCs). Local planning organizations
perform long-range planning, and assist the Commission and LCBs in implementing the TD
program in designated service areas. Figure 2-1 provides a graphic representation of the
Florida CTD coordination system.
The CTCs are businesses or local public transportation providers that are responsible for
providing or arranging the delivery of transportation services to the TD population. The
designated CTC may provide all trips as a sole source, or the CTC may provide some trips
and subcontract some (partial brokerage). The CTC may also function as a complete
brokerage subcontracting all trips to approved operators.
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Figure 2-1
Florida Coordinated Transportation System Organization

The CTD approves the CTC for each county based upon the recommendation of the local
planning agency. The CTCs are responsible for the provision of transportation services to
the TD population within their county. As stated previously, the CTCs must be approved by
and enter into a contract (i.e., a Memorandum of Agreement (MOA)) with the CTD. The
contract details the minimum service standards and requirements under which the CTC
must operate. One of the conditions of the MOA is the development and submittal of a
TDSP within 120 days after the execution of the contract.
The TDSP covers a five-year period, with annual updates required for the interim years. The
development and submission of the TDSP and annual updates are the joint responsibility of
the CTC, the local planning agency, and the LCB.
One required element of the service analysis section of the TDSP is the forecast of the TD
population for the service area. The CTD TDSP guidance encouraged the use of the
“Methodology Guidelines for Forecasting TD Transportation Demand at the County Level,”2
which was prepared for the CTD by the University of South Florida’s Center for Urban
Transportation Research (CUTR) in May 1993.
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Methodology Guidelines for Forecasting TD Transportation Demand at the
County Level
The recommended TD estimate methodology is 20 years old and it predates some
significant developments in the Florida public transportation environment, including the
implementation of ADA mandated requirements for public transportation service providers.
The maturation of the CTD program, coupled with the changing demographics of Florida
over the past two decades, has brought about a need to reassess the applicability and
validity of the original 1993 travel demand forecasting methodology.
Factors and circumstances that support the re-examination of the TD forecasting model
include:


Data Availability
The base requirement of any travel demand forecasting process requires reliable
population and demographic data and information on the geographical unit for which
the forecast are being generated. One of the goals of this research was to assess
the availability of reliable data sources.
Due to changes in the U.S. Census Bureau’s data collection procedures the data
utilized in the 1993 methodology, particularly data related to the number of persons
with a public transportation disability is no longer measured.
Key data requirements for demand forecasting of the defined TD population include
the ability to estimate the following:










Elderly population
Low income population
Persons with disabilities
Transportation disadvantaged populations
Automobile ownership
Access to fixed route public transit service
Access to ADA complementary paratransit service

Impact of the Americans with Disabilities Act of 1990
Since the development of the 1993 demand methodology, Federal ADA regulations
and policies were put in place and great progress has been made to improve
accessibility and mobility for persons with disabilities.
The passage of the ADA and the FTA implementing regulations has produced
significant access to and availability of public transportation for persons with
disabilities.
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In the early 1990s, accessible fixed route buses were virtually non-existent.
Today, all public fixed route buses are wheelchair accessible and designed to
accommodate most types and sizes of mobility devices.



In the early 1990s, most fixed route transit agencies limited their services to
traditional modes and did not provide any demand responsive services.
Instead, paratransit services were viewed primarily as a social service agency
responsibility. Today, all fixed route operators are mandated to provide ADA
complementary paratransit services for those residents who, due to functional
disabilities, are unable to access the fixed route services. Additionally, most
public transit agencies now view themselves as mobility managers and now
offer a wide range of mobility services.



In the early 1990s, the typical infrastructure was not disability friendly and
did not accommodate wheelchairs. Travel barriers were the rule and not the
exception. Today, communities have implemented curb cuts, wider sidewalks,
and other design elements that provide a greatly improved and more
pedestrian friendly travel path environment. The result is improved access to
public transit facilities and services.

Original Trip Rate Assumptions
After estimating overall TD populations, the 1993 demand methodology estimated
the annual passenger trips for each of the sub-population groups. The trip demand
estimates were calculated by multiplying the group size by trip rates that were
derived from a 1988 Urban Mass Transportation Administration (UMTA) study of
paratransit demand in the San Francisco area based on an evaluation of seven
paratransit systems. The trip rates used to develop general demand were 1.0 or 1.2
trips per month (i.e., 12 or 14.4 annual trips per person) in urban and rural areas,
respectively. The difference in rates was a result of an assumption that in urban
areas some of the trips would be made on the fixed-route system.
The documentation for the 1993 methodology stated that the use of these trip rates
to forecast demand for annual trips was “chosen because the trip rates are based on
actual experiences of paratransit systems that are meeting most or all of the trip
demand in their service area.”3
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Transportation Disadvantaged Trip Definitions
The 1993 methodology provided county-level demand forecasts for TD. The
methodology was structured around the concept of two different types of
transportation disadvantages services – program trips and general trips as defined
below:


“A program trip is one made by a client of a government or social service
agency for the purpose of participating in a program of the agency. Examples
of program trips are trips to congregate dining facilities, sheltered workshops,
job training facilities and Medicaid services.



A general trip is one made by a transportation disadvantaged person to a
destination of his or her choice, not an agency trip. Examples of general trips
are trips to work, grocery stores, and recreation areas.” 4

The CTD used the trip types to divide the TD population into two groups:


Category I TD Population – The Category I population includes all disabled,
elderly and low-income persons, and children who are “high-risk” or “at-risk.”
Most of the Category I children would by definition fall within the disabled
and/or the low-income populations.



Category II TD Population – The eligibility definitions contained in Chapter
427, Florida Statutes require that disabled, elderly, and low-income persons
be unable to transport themselves or to purchase transportation. As a result,
under the Chapter 427 definition, persons who use TD transportation services
for program trips funded by governmental and social service agencies are not
necessarily eligible for TD Trust Fund subsidies for general trips. Those
persons who are eligible for TD Trust Fund subsidies are referred to as the
Category II TD Population.”5

As displayed in Figure 2-2, Category I population groups include all disabled, elderly
and low-income persons, and children who are “high-risk” or “at-risk.” As depicted,
there are overlaps among the disabled, elderly and low-income populations.
Disability refers to physical or mental limitations that may prevent a person from
transporting him or herself, while income refers to the financial capacity of a person
to purchase transportation. Similar relationships associated with age that limit
mobility are not as apparent. Age alone should not affect a person’s ability to
transport him or herself. It may, however, relate to other factors that are associated
with the aging process or to the demographic characteristics of the elderly
population; namely, the higher incidence of disability and poverty among the elderly.
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Figure 2-2
Category I Transportation Disadvantaged Population Groups

Therefore, the Chapter 427 definition implies that disability and income status,
regardless of age, are the criteria that determine a person’s ability to transport
themselves, and, thus, the number of persons in the Category II population.6


Florida Medicaid Transportation Changes
In the decades that have elapsed since the development of these early predictive
models, there have been significant developments in the Florida public transportation
environment and changes in the Medicaid program.
Until recently Medicaid
transportation trips were provided in large part by the CTCs.
The Medicaid
transportation funding was “capped” at an annual dollar amount, but all requested
trips were required to be performed. As a result, several CTCs have opted out of
providing Medicaid transportation trips. The Florida Medicaid program is currently
changing to a managed care program in which the assignment of the Medicaid trips
will no longer be controlled or managed by the CTD or CTCs.
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Other Paratransit Demand Methodologies
At the beginning of this research effort, a literature review was conducted to identify
methodologies and findings from prior studies that could be adapted for the TD demand
forecasting methodology.
The literature review was conducted using the “Transport Research International
Documentation” system, which combines the records from the Transportation Research
Board’s Transportation Research Information Services and the Joint Transport Research
Centre’s International Transport Research Documentation databases.
The literature review revealed the limited availability of research and documentation of
travel demand forecasting tools that are relevant to Florida. The initial documents, from the
1980s and 1990s, were fairly simple manual approaches based on observations of ridership
experiences in typical community paratransit systems. This approach assumed that under
similar conditions, other communities could expect to encounter similar ridership responses.
These non-computer simulation approaches were developed to provide simple,
straightforward methods to estimate expected ranges of trip types and numbers.
How to Predict and Control Ridership for Community Transportation Systems – A
Ridership Manual 7 was one of the earliest attempts to provide human service agencies a
means to estimate ridership and effectively respond to anticipated ridership through
modifications to the way in which transportation services were provided.
The report included ridership and demand estimates “based on heuristic analogous
measures.” This esoteric term simply means that the manual used actual, empirical
ridership experiences of other systems to suggest the conditions under which similar
agencies would probably encounter the same ridership response. 8 This non-computer
simulation approach was intended to provide a simple, straightforward approach that would
provide agencies with a range of trip types and numbers that could be expected based on
the characteristics of the community and the agency clients. This methodology was based
on simple calculations based on both “multiple regression analysis and in part on intuition
guided by logic and experience.”9
Chapter Two of the manual focused on expected ridership levels (i.e., travel demand). The
approach converted observed ridership patterns into simple prediction methods. Simplified
relationships and easily measured variables were used as proxies to avoid the need for large
amounts of detailed data and sophisticated modeling efforts.
This methodology forecasted potential riders by groups: elderly, low income, and all
handicapped persons (i.e., today referred to as persons with disabilities) using U.S. Census
data and national averages.
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Transit Cooperative Research Project (TCRP) Report 119: Improving ADA
Complementary Paratransit Demand Estimation10 provides a handbook for estimating
ADA paratransit demand. The handbook presents estimation tools derived from a statistical
model developed from data collected from “representative systems.” “The tools for
estimating the demand for ADA complementary paratransit included (1) an Excel
spreadsheet that calculates the demand estimates using user-entered data indicating a
system’s policies and service area characteristics; (2) a series of graphs for determining
factors from which the demand estimates can be calculated by hand; and (3) elasticities and
change factors for quick calculations about small differences between systems and the
impacts of small changes to service policies.” 11
The demand estimation tools take into account six key variables that impact ridership:
1.
2.
3.
4.
5.
6.

“ADA paratransit service area population.
Base fare for ADA paratransit.
Percent of applicants for ADA paratransit found conditionally eligible.
Whether or not trip-by-trip eligibility based on conditions of eligibility are used.
Percent of service area population with household incomes below the poverty level.
The effective window used to determine on-time performance.”12

This report presents several tools that may be used to estimate the demand for paratransit
services for individuals, who because of their disabilities are unable to use the fixed route
system. The tools are designed to estimate demand that is consistent with the legal
requirements of the ADA in terms of level of services requirements and regulations.
Building upon TCRP Report 119, the recently released TCRP Report 158: Improving ADA
Paratransit Demand Estimation: Regional Modeling 13 created two models that permit
more detailed forecasts to deepen understanding of the travel behavior of ADA paratransit
eligible people. Both models are based on analysis of a survey of 800 users of ADA
paratransit service operated by Dallas Area Rapid Transit and the Fort Worth Transportation
Authority.
The sketch planning model allows a planner to enter a small number of variables by means
of a spreadsheet interface to explore how these variables affect predicted trip-making on
ADA paratransit and other modes in the Dallas-Fort Worth area. Although these forecasts
are limited to the Dallas-Fort Worth area they allow exploration of hypothetical changes in
age profile, income, household size, travel times, on-time performance, and fares within the
Dallas-Fort Worth area. The sketch planning model is limited to predictions of travel by
people already registered as eligible to use ADA paratransit.
The regional planning model (actually a system of multiple models) can be adapted to
provide forecasts tailored to conditions in other metropolitan areas. This model system also
includes the effects of changes in demographic and travel variables on registration
(application and determination of eligibility) to use ADA paratransit.
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To apply the regional planning model system to another area, planners need census tractlevel socioeconomic data, employment data by census tract or travel analysis zone, and
matrices of zone-to-zone travel times and distances for whatever year a forecast is desired.
It is also necessary to incorporate differences in the characteristics of the ADA paratransiteligible population. This could be done by collecting new survey data on the local ADA
paratransit-eligible population or by adjusting “expansion weights” in the Dallas-Fort Worth
sample to match the local ADA-eligible population. The latter can be done with any data that
the local operator has on the riders (probably just age distribution), as well as census
comparisons of regional demographic distributions with those in Dallas-Fort Worth, such as
adjusting the percentage below the poverty rate. Without such data, the regional planning
model can still be used for exploratory analysis, but is limited to the Dallas-Fort Worth
region.

Alternative Model Development Considerations
With the growing population of seniors and people with disabilities seeking more mobility
opportunities, there needs to be an up-to-date toolkit for Florida transportation agencies to
forecast demand for TD customer markets. This information is critical for transit planners
and operators to interpret service demands and translate those into operating and capital
program needs and priorities.
These changes necessitate a re-examination of the original trip definitions and TD
population categories used by the CTD to determine if they are still relevant and
meaningful.
In the development of a new approach for the estimation of paratransit service demand,
several considerations were taken into account including:


There is a need to strike a balance between simplicity and complexity to account for
the different end users. The demand estimation model should be applicable to all of
Florida’s 67 counties. The availability of planning staff resources and their skill sets
and sophistication may vary. The new model approach should to be useable and
understandable for all end users.



The model should be able to account for various TD mobility options – including the
traditional TD trips, ADA complementary trips, special needs trips, specific program
or agency sponsored trips, senior mobility needs and the use of traditional fixed
route services.



The demand estimation approach needs to account for the growing senior population
as the “baby boomers” begin to retire. This would include balancing the growing
number of seniors with their healthier and more affluent life styles.



The model must be able to adjust to the anticipated travel demand impacts placed
on communities and local CTCs in Florida. As a result of the changes in the Medicaid
program, Medicaid sponsored trips will no longer be directly managed by the CTCs.
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The emerging mobility management approach to look at the community’s mobility
needs in a more holistic way will positively impact the delivery of TD services and
help distribute the TD demand over several potential service providers.

As a result of these factors and to take advantage of current source data, it is
recommended that the CTD move away from the traditional transportation definitions of trip
type and category. Instead of using the terminology from the 1993 methodology to describe
trip types (e.g., program trip or general trip) and trip categories (Category I and II), the
proposed new methodology first defines the “general TD” population. The general TD
population includes the estimates of all disabled, elderly and low-income persons and
children who are “high-risk” or “at-risk” definition.
These population groups are further refined to identify the “critical need TD” population.
The critical need TD population includes individuals who due to severe physical limitations or
low incomes are unable to transport themselves or purchase transportation, and are
dependent upon others to obtain access to health care, employment, education, shopping,
social activities, or other life sustaining activities.
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Chapter 3
Paratransit Service Demand Estimation Tool
To serve as an aid in the development of TD population and travel demand estimates, a
spreadsheet tool was developed. It was designed in a way that enables users to input the
most current U.S. Census Bureau demographic and socio-economic data available. Once
the user input is complete, a series of formulas are used to project future travel demand.
This chapter describes how the U.S. Census Bureau’s ACS data will be used to calculate the
general TD population and specific sub-populations. Step-by-step instructions are included
to allow
a user to easily access the ACS data and complete the user input spreadsheet
fields. Examples of the completed demand estimate spreadsheets are presented along with
an explanation of other demand methodology assumptions and data sources used in the
methodology.
U.S. Census Data Overview
Until recently, data from the Decennial Census (conducted every 10 years during all years
ending in “0”) have been utilized for a variety of transportation planning and demand
estimation applications. The Decennial Census has collected basic data on characteristics
such as age, gender and race using a “short form” distributed to all U.S. households. This
information was supplemented with a “long form” survey distributed to approximately one
in six households to collect more detailed social and economic characteristics.
The 2010 Census was the first year since 1940 that a long form was not utilized. The more
detailed social, demographic and economic information once collected via the long form
survey was replaced with the Census Bureau’s ACS beginning in 2005. This survey involves
the continuous collection of data from a small percentage of the population on a rotating
basis each year versus every ten years.
The ACS data will be utilized as the foundation for the methodology guidelines presented for
forecasting transportation demand for Florida’s paratransit market segments. While the ACS
is subject to a wider margin of sampling error due to the smaller sample size versus the
Decennial Census, it offers an advantage in terms of providing a more current data source
that can reflect the quickly changing demographics of Florida’s population; a feature not
previously available in the adopted tool “Methodology Guidelines for Forecasting TD
Transportation Demand at the County Level.”
The most current ACS data available as of early 2013 are 1 year estimates (2011) for areas
with a population of 65,000 and above, 3 year estimates (2009-2011) for areas with a
population of 20,000 and above, and 5 year estimates (2007-2011) for all other areas.
Table 3-1 displays the distinguishing characteristics of each of the data sets to aid in the
selection of the appropriate data set for a particular application.
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Table 3-1
Distinguishing Features of ACS Data Sets

Source: U.S. Census Bureau Website
In 2011, there were 154,466 Florida addresses initially selected for the ACS sample. Each
year’s sample is divided into 12 monthly samples for the ACS. The initial sample includes
addresses later determined to be commercial or nonexistent, as well as housing units that
are not interviewed due to subsampling for personal visit follow-up, refusals or other
reasons. Ultimately there were 95,657 housing units sampled (via mail, telephone or
personal visit between January 1 and December 31, 2011).
As previously described, the three census data sets used to measure Florida’s TD population
are age, income and disability. While the measurement of age and income for most
geographical units is a relatively simple process using ACS data, the concept of disability
has evolved over time, resulting in various definitions that are subject to interpretation and
eligibility, particularly as it relates to the provision of transportation services.
As public perception of disability has changed, so have the goals of programs supporting
people with disabilities. In the past, the emphasis was to provide support to people with
disabilities primarily through cash benefits and other replacements to earned income.
Today, the emphasis has shifted to supporting independence and promoting involvement in
all aspects of society.
The Census Bureau and other federal agencies that collect data about individuals with
disabilities face two primary challenges:
 The process of measuring a complex, multi-dimensional concept in a survey format is
difficult.
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 The constantly evolving concepts and perceptions of disability require survey
professionals to continuously develop measurement approaches that adapt to new
definitions.
The Census Bureau has responded by making modifications to its long and short form
surveys as described below.
The 1990 Decennial Census Sample Survey (Long-form) included two questions with 2
subparts each with which to identify people with disabilities. They were as follows:
18. Does this person have a physical, mental, or other health condition that has
lasted for 6 or more months and which:
a. Limits the kind or amount of work this person can do at a job?
b. Prevents this person from working at a job?
19. Because of a health condition that has lasted for 6 or more months, does this
person have any difficulty:
a. Going outside the home alone, for example, to shop or visit a doctor's
office?
b. Taking care of his or her own personal needs, such as bathing, dressing,
or getting around inside the home?
The 2000 Decennial Census Sample Survey (Long-form) included 2 questions with a total of
six subparts with which to identify people with disabilities. The data on disability status were
derived from answers to long-form questionnaire items 16 and 17. The questions were as
follows:
16. Does this person have any of the following long-lasting conditions:
a. Blindness, Deafness, or severe vision or hearing impairments?
b. A condition that substantially limits one or more basic physical activities
such as walking, climbing stairs, reaching, lifting, or carrying?
17. Because of a physical, mental or emotional condition lasting 6 months or
more, does this person have any difficulty in doing any of the following
activities:
a. Learning, remembering, or concentrating?
b. Dressing, bathing, or getting around inside the home?
c. (ANSWER IF THIS PERSON IS 16 YEARS OLD OR OVER) Going outside the
home alone to shop or visit a doctor's office?
d. (ANSWER IF THIS PERSON IS 16 YEARS OLD OR OVER) Working at a job
or business?
As shown in Figure 3-1, the ACS instrument now includes 6 questions that are designed to
measure disability. However, the presence of a disability does not necessarily mean an
individual needs specialized paratransit services, nor does it mean that the individual meets
the paratransit eligibility criteria based on a transportation provider’s policies.
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Figure 3-1
American Community Survey Questions Designed to Measure Disability
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Data Input Guidance
As a result of this research effort, a new TD demand spreadsheet tool was developed which
utilizes more current data and assumptions. The TD demand spreadsheet tool first requires
some user generated input. An image of the user input spreadsheet tab are shown in Tables
3-2 and 3-3. Instructions for accessing and preparing the input information are provided.
Step 1 - Populate the yellow fields on the data input tab on the spreadsheet. Insert
the name of the area you are analyzing, the last year of the U.S Census data set
you wish to use (based on the characteristics previously described in Table 4-1),
the percent of your service area population (within the selected geography) with
access to fixed route transit, and the number of days your demand response
service operates.
In the example that follows, demand estimates for Indian River County are
presented. Eighty five percent of the population in Indian River County has access
to fixed-route transit and paratransit service operates 365 days per year. 3-year
(2009-2011) Census data are used as inputs.
Table 3-2
Spreadsheet Tool Sample Data Input Table
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Step 2 – Identify source for current population projections. In this example
medium projections of Florida population by county (2011-2040) published by the
Bureau of Economic and Business Research (BEBR) at the University of Florida are
displayed in yellow. See Appendix A.
Insert the population projections in the data input table.
Table 3-3
BEBR County Population Projections

American Community Survey
ACS age, income, and disability data are used in the next steps of the methodology for
estimating Florida’s TD population at the county level. The following sections detail how to
access the ACS and obtain the demographic data required for input to the paratransit
service demand estimation tool.
While the following methodology can be used at the county level for most Florida counties
using 1-, 3- or 5-year data samples, the 5-year data set must be used for counties with a
population of generally 20,000 or less since ACS data are currently limited by an absence
of disability data at the county level.
Disability data at the county level for the smaller counties will be included when the Census
Bureau releases its new 5-year estimates in late 2013, at which time the standard
methodology can be used by all counties (using either the 1- or 3-year data set for counties
with a population of 20,000 or more or 5-year data for counties with a population of 20,000
or less). In the interim, a slightly modified approach to capture the required input will be
described for Florida counties with a population of approximately 20,000 or less.
Due to the relatively small ACS annual sample size and changes in the ACS survey
instrument between 2008 and 2009, the Census Bureau will not publish county level
disability statistics until five years of disability data has been collected (late 2013). Instead,
multiple counties in Florida have been grouped into Public Use Microdata Areas (PUMAs) of
approximately 100,000 in population to estimate regional disability statistics. The regional
estimates can be applied to estimate county level disability data.
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Until the new 5-year estimates are released in late 2013, smaller counties included in one of
the four PUMAs (detailed below) should complete Step 3, skip Steps 4 through 6, and go
directly to Steps 7 through 14 to complete data collection. All others should proceed to
Steps 4 through 6.
The twelve counties in Florida with a 2011 population of approximately 20,000 or less are
grouped into one of four PUMAs as shown below:





PUMA
PUMA
PUMA
PUMA

00400
00600
00800
00900

–
–
–
–

Holmes
Calhoun, Franklin, Gulf, Jefferson, Liberty, Madison
Dixie, Gilchrist, Hamilton, Lafayette
Union

Step 3 - Access the Census Bureau’s American FactFinder for ACS data and click
“get data” at http://factfinder2.census.gov/faces/nav/jsf/pages/index.xhtml
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Step 4 – Type in table number B18130. Type in the selected geography. Click “go.”
Indian River County is used in this example.
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Step 5 - Using the same data set previously selected for the Step 1 data entry page
(in this example 2009-2011) check table number B18130. Click “view.” In this
example, the 3-year data set has been selected.

The following table will be displayed:
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Step 6 - Using the information from the previous table (Age by Poverty Status by
Disability) insert (a) total population by age (b) population below poverty level by
age (c) total population with a disability by age and (d) total population with a
disability and below the poverty level in the data input spreadsheet sections
displayed in yellow as shown below.
Table 3-4
Required County Population Data Input

Step 6 completes all user required input for the Florida counties with populations of over
20,000. Continue to page 32 for an explanation of the next steps in the demand
methodology.
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Steps 7 through 14 detail the slightly modified approach of accessing the input data for
Florida counties with a population of approximately 20,000 or less.
Step 7 - Type table number B01001 (Sex by Age). Type selected geography. Click
“go.” In this example Holmes County Florida is the selected geography.
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Step 8 - Check table number B01001 5 year data set. Click “view.”

The following table will be displayed:
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Step 9 - Using the information from the above table (Sex and Age), add the male
and female population together in each of the following age categories: <18 years,
18-64 years, and 65+ years.
Step 10 - Return to previous page and click on “clear all selections.”

Step 11 - Type table number B17001 (Poverty Status by Sex and Age). Type in
geography and click “go.” In this example Holmes County is the selected
geography.
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Step 12 - Check table number B17001 for desired data set. Click “view.” In this
example the 2011 5-year estimates are used for Holmes County.

The following table will be displayed:
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Step 13 – Using the information from the previous table (Poverty Status in the
Past 12 Months), add the male and female population together in each of the
following categories: <18 years, 18-64 years, and 65+ years to prepare estimates
of total population by age and poverty level.
Step 14 – Insert the results of Step 9 (Total Population by Age) and Step 13
(Population Below Poverty Level by Age) that correspond to the cells highlighted
in yellow on the spreadsheet tool. Select the spreadsheet tab that corresponds
with your county’s PUMA designation. Holmes County is used in the example
below.
The twelve counties in Florida with a 2011 population of approximately 20,000 or less are
grouped into one of four PUMAs as shown below:
 PUMA 00400 – Holmes
 PUMA 00600 – Calhoun, Franklin, Gulf, Jefferson, Liberty, Madison
 PUMA 00800 – Dixie, Gilchrist, Hamilton, Lafayette
 PUMA 00900 – Union
Table 3-5
Required County Population Data Input for PUMA Areas

No user input is necessary for disability data for the counties shown above. The PUMA
disability data have been pre-coded in the spreadsheet tool and will be applied to the ACS
population by age and poverty level estimate inputs.
Step 14 completes all user required input for the Florida counties with populations of
generally 20,000 or less.
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Paratransit Demand Estimation Spreadsheet Calculations
The user input described above is linked to other sections of the spreadsheet tool used to
estimate demand. This section explains the methodologies used to calculate current
estimates of the general TD population, the critical need TD population, and the demand for
TD trips. This information is then linked to spreadsheet tabs that create projections of the
general TD population and future demand for TD trips. Examples of completed spreadsheets
are also presented.
As previously described, the recommended TD demand methodology will no longer use the
1993 process terminology to describe trips types (e.g., program trip or general trip) and trip
categories. The new approach uses general TD populations, based upon estimates of all
disabled, elderly and low-income persons, and children who are “high-risk” or “at-risk.”
These population groups are further refined to identify the critical need TD populations, or
those who due to severe physical limitations or low incomes are dependent upon others for
their mobility needs.
After the critical need TD population is defined, daily trip rates are applied to calculate daily
and annual travel demand. This methodology uses trip rates for persons who live in
households without any vehicles available from the 2009 National Household Travel Survey
(NHTS).
In Table 3-6, the user-generated population totals (age, income and disability) are
displayed in blue. Because some individuals may fall into one or more of these demographic
or socio-economic categories, it is necessary to eliminate the “double counts”. The
spreadsheet will automatically calculate the overlapping populations as displayed in the
green spreadsheet and graphic. In this example, Indian River County has a non-duplicated
general TD population of 61,033 individuals, or 44.7 percent of its total county population.
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Figure 3-2
General Transportation Disadvantaged Population Groups
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Table 3-6
Calculation of General Transportation Disadvantaged Population
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Ideally, comparisons of disability estimates should be made using the same survey,
geographic parameters, and disability definitions. However, because the severity of an
individual’s disability is not clearly captured by the six ACS questions, particularly as it
relates to the need for specialized transportation, another source will be used for the next
step in the demand methodology.
The U.S. Census Bureau’s 2010 Survey of Income and Program Participation (SIPP) is a
continuous series of national surveys conducted over the course of a 2½- to 4-year period
with a sample size ranging from approximately 14,000 to 36,700 households. The SIPP
collects demographic and socio-economic data used to measure the effectiveness and future
costs associated with government programs.
The SIPP, through its supplemental questionnaires on adult and child functional limitations,
asks questions about the ability of respondents to perform functional and participatory
activities. When a respondent indicates having difficulty performing an activity, a follow-up
question is used to determine the severity of the limitation. The responses to these and
other questions are used to develop three overall measures of disability: any disability,
severe disability, and needs assistance.14
In the SIPP, a person with a severe disability is defined as:












Deaf, blind, or was unable to see, hear, or have speech understood (aged 6 and
older
Unable to perform one or more of the functional activities (aged 15 and older
Used a wheelchair, cane, crutches, or walker (aged 6 and older)
Needed assistance of another person to perform one or more of the Assistance with
Activities of Daily Living
Needed assistance of another person to perform one or more of the Instrumental
Activities of Daily Living
Had difficulty finding a job or remaining employed (aged 16 to 72)
Had Alzheimer’s disease, dementia, or senility (aged 15 and older)
Had a developmental delay (under 6 years)
Had an intellectual disability of developmental disability, such as autism or cerebral
palsy (aged 6 and older)
Had some other developmental condition for which received therapy or diagnostic
services (aged 6 to 14)
Had one or more selected symptoms that interfere with everyday activities: was
frequently depressed or anxious, had trouble getting along with others, had trouble
concentrating, or had trouble coping with stress (aged 15 and older).
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Figure 3-3 displays the disability prevalence and the need for assistance by age as reported
in the 2010 SIPP release.

Figure 3-3
Disability Prevalence and the Need for Assistance by Age

Because the SIPP age thresholds do not directly correspond to the ACS data used to
calculate the general TD population, the severe disability rates (or average rates) that most
closely correspond to the ACS age brackets are used in the demand methodology to
estimate the prevalence of a severe disability by Florida county. In the demand
methodology, these are the individuals identified as having a “critical need” for
transportation based on their disability status.
A sample from the critical needs tab of the spreadsheet workbook is shown on Table 3-7. In
this example, Indian River County has an estimated 5,824 residents with a need for
transportation due to a severe disability.

Final Report

33

Forecasting Paratransit Services Demand – Review and Recommendations
Table 3-7
Calculation of Critical Need Transportation Disadvantaged Population with Severe Disabilities
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Data from the most recent (2009) National Household Travel Survey (NHTS) is used for the
next step of the demand methodology. Sponsored by the Federal Highway Administration,
the NHTS is conducted approximately every eight years to collect in-depth information at
the individual and household levels about travel patterns including, but not limited to, trip
purpose, mode, vehicle availability and travel time. List-assisted random digit dialing
computer-assisted telephone interviews were utilized to collect a sample of 150,147
households for the most recent NHTS.
For purposes of forecasting paratransit demand, the trip rates for households with zero
vehicles available are used. This is based on the assumption that the elderly, low income,
and disabled who make up Florida’s TD population are more likely to reside in households
with zero vehicles and/or their travel demand would be similar to households with zero
vehicles available versus households with vehicles and unconstrained use.
Based on the 2009 NHTS, the per capita trip rate for Florida households with zero vehicles
available averaged 2.4 trips per day. Of the 2.4 trips per day, 0.389 were made on transit,
0.063 on school buses, and 0.049 on special services for people with disabilities. 15 These
three modes are subtracted from the 2.4 trips per day to arrive at the daily trip rate for the
low income, non-disabled without access to automobiles or public transit. These trips were
made using a variety of modes including: privately operated (but not household owned)
vehicles as a passenger or driver, bicycle, walking, taxi or “other.”
The daily trip rate for those individuals with severe disabilities would fall within the
specialized transit rate of 0.049 trips per day.
In the spreadsheet tool, these rates are applied to the various critical need TD population
groups as follows:


Based on rates from the 2009 NHTS for the United States, of the 16,405 low-income,
non-disabled residents of Indian River County, approximately 27.2 percent (4,249)
live in zero vehicle households.



Based on user provided input, 15 percent of the low income, non-disabled population
without auto access also does not have access to public transit (637 individuals).
This group is reliant on other means of transportation for 1,271 daily trips.



The TD population with critical needs due to severe disabilities (i.e., critical need TD
population) of 5,824 could be expected to make 285 daily paratransit trips.



Combined, the estimated total daily demand for critical need TD trips in Indian River
County is 1,556 trips.
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Table 3-8
Calculation of Critical Need Transportation Disadvantaged Population and Trips
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Based on the 2011 ACS, projections can be developed for specific populations at future
points in time. Table 3-8 displays the forecasts of the general and critical need TD
population for Indian River County. The projections are based on the estimates prepared in
Step 13 using the Bureau of Economic and Business Research data.
By using the population projections and applying the trip rate estimates that were
developed for each county, the spreadsheet tool will automatically calculate the annual trip
demand for critical need paratransit services in the future. The annual trips are calculated
by multiplying the estimated daily trips by the number of days per year special services
operate derived from the user direct input table.
As shown in Table 3-9, Indian River County’s annual trip demand is estimated to increase
from 545,921 in the 2011 base year to 647,302 in 2021.
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Table 3-9
Forecast of General and Critical Need Transportation Disadvantaged Population and Trips
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Chapter 4
Summary
The paratransit demand methodology currently utilized by many CTCs and public
transportation operators for the preparation of TDSPs and other demand estimation
applications within the state of Florida was developed in 1993. The methodology was based
on trip rates that were derived from a 1988 UMTA study that utilized trip rates from the San
Francisco area.
While the methodology was appropriate at the time, the CTD has matured, and with the
passage of the ADA in 1990, significant changes have occurred in terms of the mobility
options that are available for persons with disabilities. For example, as a result of the
passage of the ADA, many of the transportation disadvantaged trips can be accommodated
by a community’s fixed-route transit services. Based on these changes, the definitions and
categories used in the existing methodology may no longer be appropriate or relevant for
the examination of the TD population or their travel needs.
Additionally, the existing methodology was based on 1990 U.S. Census data. This outdated
data source could not account for changes in the population occurring in the 20 years since
the methodology’s development. Much of the demographic and socio-economic data that is
necessary for the preparation of TD population and demand forecasts are now collected by
the U.S. Census Bureau on an annual basis. This richer data source captures changing
population characteristics that influence transportation demand.
As a result of this research effort, a dynamic spreadsheet tool was developed to assist
Florida transportation planners with TD demand forecasting. Unlike the existing tool, it does
require some user input, but the inputs are straightforward and can be completed by almost
anyone with basic computer skill sets. The tool does not require complex data or specialized
software often required of more sophisticate models; resources that may not be available to
all agencies.
Step by step instructions are provided for accessing the required inputs including: U.S.
Census Bureau’s American Community Survey ACS age, income, and disability data and
county level population projections. Other data used in the model, such as those from the
National Household Travel Survey and the U.S. Census Bureau’s SIPP, have been pre-coded
in the spreadsheet tool for ease of use.
The TD methodology described in this report can serve as a resource which is easily updated
with current data, enables users to better analyze various sub-components of the TD
market, and can be complemented with local knowledge and information for further
customization.
This methodology has the ability to be adapted to provide estimates in other settings,
including other states, communities and sub-regional areas.
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Appendix A
List of Acronyms
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List of Acronyms

ACS – American Community Survey
ADA – Americans with Disabilities Act
BEBR – Bureau of Economic and Business Research
CTC – Community Transportation Coordinator
CTD – Commission for the Transportation Disadvantaged
CUTR – Center for Urban Transportation Research
FTA – Federal Transit Administration
LCB – Local Coordination Board
MOA – Memorandum of Agreement
NHTS – National Household Travel Survey
NCSR - National Center for Senior Transportation
PUMA – Public Use Microdata Area
SIPP – Survey of Income and Program Participation
TCRP – Transit Cooperative Research Project
TD – Transportation Disadvantaged
TDSP – Transportation Disadvantaged Service Plan
UMTA – Urban Mass Transportation Administration
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Appendix B
University of Florida, Bureau of Economic and Business Research,
Florida Population Studies, Bulletin 162 (Revised), March 2012
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