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ABSTRACT
Regional public transportation in Massachusetts has been getting increased
attention at the state level over the past couple of years. Between efforts of the state
government, regional agencies involved in transit planning and operation, and
regional advocates for improved public transit, different stakeholders across the state
are working to find ways to improve the current system. The intent of this thesis is
to explore how Massachusetts’ regional transit systems operate and communicate
with riders, to begin to quantify areas where improved service may be beneficial, and
to uncover ways regional transit planners, riders, and advocates can work together to
identify gaps in service and implement improvements where necessary. It also
presents an experimental visualization and quantification, using ArcGIS, of transit
dependency for the regions within the study that identifies geographic locations that
may benefit from increased service.
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CHAPTER 1: INTRODUCTION

Transportation is an essential tool in everyday life. For transit dependent
populations, access to public transit can shape decisions about where and when to
work, shop and socialize, and can influence residents’ long term physical and
economic health. Thus, transportation planners and agencies hold a lot of power in
determining the daily routines and long-term health and economic outcomes of
transit dependent populations. It would be fitting for transit planners and transit
riders to collaborate in designing and operating transit systems that efficiently and
effectively enable transit riders to carry out their everyday activities. The intent of
this thesis is to explore how Massachusetts’ regional transit systems operate and
communicate with riders, to begin to quantify areas where improved service may be
beneficial, and to uncover ways regional transit planners, riders, and advocates can
work together to identify gaps in service and implement improvements where
necessary.
Massachusetts has 16 regional transit authorities (RTA’s) that operate public
transportation systems around the state. Though most of the discourse on public
transportation in Massachusetts is focused on the Massachusetts Bay Transit
Authority (MBTA) and its financial woes, the 15 other RTA’s, are severely
underfunded and in need of attention as well. These 15 RTA’s operate in small to
medium sized cities and rural communities, providing bus and demand response
service. Combined, the 15 RTA’s serve about a quarter as many passengers as the
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MBTA; nevertheless, that is nearly 25 million annual unlinked passenger trips1 (FTA,
2011).
Unfortunately, the state transportation budget allocates less than 3% of its 2
billion dollars to RTA operating budgets (T4MA, 2011). That 3% is split between the
15 non-MBTA RTA’s proportionally, according to their region’s population size.
The little money that each RTA does get from the state is paid in arrears as a
reimbursement to the previous fiscal year’s budget. The result is that RTA’s
commonly end up paying interest on debt they accumulate during the year. Often,
they are not reimbursed for the full amount of their budget and are forced to take on
additional debt (Church, 2012).
The majority of ridership in the 15 regional systems is transit dependent.
Transit dependent riders are those who take the bus because they have no other
choice and depend on it to get from place to place. There are a number of reasons
for transit dependency, but the predominant reason is the lack of ability to drive. A
person may be too young to drive, too old to drive, may have a handicap that limits
ability to drive, may not be able to get a driver’s license, or may be financially
prohibited from accessing a vehicle. Research and experience show that transit
dependent populations are often low-income and minority residents, as well as
students, elderly and the disabled (Azevedo & Chaves, 2012; Church, 2012; Elvin,
2012; Goodrich, 2012b; Razza, 2012; Wells & Thill, 2012).
Regional municipalities have to provide bus service for their transit
dependent residents, but funding bus service is often not a priority, especially since
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
Unlinked passenger trips, as defined by the FTA, represent the number of passengers who board
public transportation vehicles; passengers are counted each time they board a vehicle, regardless of
the number of transfers they make between their origin and destination (FTA, 2011).
1
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transit systems in Massachusetts are chronically underfunded (Slater, 2012). RTA’s
operate their systems with a mixture of state funds, local funds, fare revenues and
miscellaneous marketing and parking funds; regions with populations greater than
200,000 may also use federal funds to cover operation costs (US DOT, 2011). The
largest chunk of operating funds, typically 30-50%, is the money that comes from the
state (FTA, 2011). RTA’s receive capital funding from the state and federal
government to build new transit infrastructure, like bus stations and maintenance
yards, and to purchase new buses for their fleets; they also use this money to pay
down the interest on their debt (T4MA, 2011).

1.1 Research Goals
My research has a practical goal in contributing to the work of the Public
Transit-Public Good campaign, a community driven effort to build a stronger voice
for improved regional public transit in Massachusetts. I will support the campaign’s
efforts by examining the existing conditions and methods of operation of transit
planning agencies and RTA’s. My end goal is to recommend ways transit planners,
riders, and advocates might better work together to build a comprehensive approach
to improving transit service.

1.2 Background – Transportation Planning Process
There are three bodies that play an important role in each region’s
transportation planning process:
1.

The Regional Transit Authority (RTA) is responsible for the everyday
operation of the regional transit systems. RTA administrators
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contract bus operators and determine the schedules, fares and
frequencies of each bus line.
2.

The Metropolitan Planning Organization (MPO) is a governing board
that meets throughout the year to vote on and approve
transportation projects and funding plans for both highway and
transit that include federal funds. Typically, the MPO is made up
of ten members, one a representative from the RTA, one from the
planning commission, the Secretary of Transportation at
MassDOT, the Commissioner from Massachusetts Highway
Department, and representatives – usually mayors or selectmen –
from cities and towns in the region (CMRPC, 2012; MVPC, 2012;
PVPC, 2012; SRPEDD, 2012).

3.

The regional planning commission provides technical support and
planning services to the RTA and acts as the staff to the MPO.
The duties of the planning commission transportation staff may
include collecting transportation and demographic data,
conducting public outreach and surveys, developing transportation
plans, and putting together short term and long term reports
(Azevedo & Chaves, 2012; Church, 2012; Elvin, 2012; Goodrich,
2012b).

There are certain Federal requirements each region must comply with in
order to receive federal funding. Each MPO must approve three documents, which
are developed by the planning agencies: the Regional Transportation Plan (RTP), the
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Transportation Improvement Program (TIP), and the Unified Planning Work
Program (UPWP). The RTP provides a 20-year long-term vision for the region’s
transportation and is updated every four years. The TIP lists transportation programs
for four fiscal years and is updated yearly. The UPWP lists the projects and initiatives
for the transportation agency for one fiscal year and is produced yearly. Each of the
three documents includes road, highway, bridge and transit planning projects. To
meet Federal requirements, the plans in each document must demonstrate financial
constraint and air quality conformity (PVPC, 2012).
Federal requirements also mandate that transportation bodies receiving
federal funds comply with the Federal Transit Administration Department of
Transportation’s Title VI, Environmental Justice (EJ) and Responsibilities to Limited
English Proficient (LEP) Persons guidelines. The objective of the Title VI, EJ and
LEP regulations, as stated in Circular 4702.1A (FTA, 2007a), is to:
a. Ensure that the level and quality of transportation service is provided without
regard to race, color, or national origin;
b. Identify and address, as appropriate, disproportionately high and adverse
human health and environmental effects, including social and economic
effects of programs and activities on minority populations and low-income
populations;
c. Promote the full and fair participation of all affected populations in
transportation decision making;
d. Prevent the denial, reduction, or delay in benefits related to programs and
activities that benefit minority populations or low-income populations;
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e. Ensure meaningful access to programs and activities by persons with limited
English proficiency.
In order to comply with these guidelines, planning agencies must collect
demographic data for their regions, and analyze the region’s distribution of transit
services to low-income communities, communities of color and limited English
communities. They must outline their methods and results in a report and update it
annually. They must also develop a public participation plan for engaging the public
in the development of the RTP and TIP. Typically, program procedures include
outreach to low-income, minority and LEP communities and organizations in the
region that represent them (CMRPC, 2012; MVPC, 2012; PVPC, 2012; SRPEDD,
2012).
To be eligible for federal funds specifically set aside for FTA programs
including Special Needs of Elderly & Individuals with Disabilities, Job Access and
Reverse Commute, and New Freedom, each MPO must develop a Coordinated
Public Transit – Human Services Transportation Plan that includes input from
representatives of public, private and non-profit transportation service providers, as
well as the public (FTA, 2007c).

1.3 Background – Transit Advocacy
In an age where the personal automobile is the dominating transportation
choice, there are few advocates, other than the transit dependent, for public transit
options in regions made up of smaller cities and rural communities. With very few
people advocating for improved regional transit service there is little pressure on
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state legislators to invest in regional transit, and little incentive for RTA’s to improve
service for the transit dependent.
There are advocates in Massachusetts, however, working to increase public
awareness for transit improvement. In the summer of 2011, the Green Justice
Coalition, a coalition of community organizations from around the state, started to
form a transit justice campaign to build a stronger voice for improved regional public
transit. The Public Transit-Public Good campaign, which officially launched in May
2012 has representation from community groups and transit unions around the state,
such as Alternatives for Community and Environment (ACE) and Community
Labor United (CLU) in Boston, Alliance to Develop Power (ADP) and
Amalgamated Transit Union Local 448 in Springfield, Coalition Against Poverty /
Coalition for Social Justice (CAP-CSJ) and Bus Riders United of Southeastern
Massachusetts in Fall River-New Bedford, and others.
Public Transit-Public Good is gathering the priorities of transit riders and
formulating a plan to empower transit dependent communities. The coalition is
collaborating at a regional scale in order to address the unique needs of communities
around the state while building a stronger statewide voice for public transit. The
campaign aims to hold RTA’s and the state legislature accountable to the needs of
riders who depend on the bus. Their slogan is “Fix it, Fund it, Make it Fair.”
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CHAPTER 2: LITERATURE REVIEW
The theoretical basis for my research is informed by a literature review of
historical and contemporary approaches to equitable distribution of transit service. I
look at various theories presented throughout the decades that relate transit
dependency to social, health and economic outcomes, and the effect they have had
on transit policy and planning. I look to literature for contemporary thought on how
to revamp transit planning practices to be more equitable, just and inclusive.
The history of literature linking social outcomes to transit dates back to the
1970s when government subsidies began to cover a portion of public transit
operating costs (Pucher, 1981). Since the early days of Federal subsidization,
researchers have questioned whether transit policies intended to benefit low-income
riders have been effective in doing so (Pucher, 1981; Pucher, 1982). In 1982, Pucher
shows that in low-income neighborhoods and neighborhoods of color transit service
is consistently inferior to that of systems intended for more affluent suburban
commuters (Pucher, 1982). He points to inequities in subsidies between modal
systems, cross-subsidies within modal systems and regressive local and state taxes
that finance transit as evidence that the poor bear more transit-related financial
burden than the affluent. He also makes clear that within this already inequitable
system, minorities bear most of the financial burden.
Rather than take Pucher’s research as motive for improving the equitable
distribution of transit subsidies, the Reagan Administration, in 1981, used his
findings as part of a justification to eliminate federal transit operation subsidies
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entirely (Pucher, 1982). Despite this, Pucher (1982) held hope that Title VI legislative
action might lead to more equitable transit subsidization policies. Unfortunately, in
the three decades since 1982, Title VI has proven largely ineffectual in improving
unequal burden in transit access or financing (Thomas, 2008). There have only been
a handful of successful Title VI lawsuits and the courts made it impossible to bring
action against anything other than directly intentional discrimination (Alexander v.
Sandoval, 2001).
One of the more widely discussed and critiqued theories relevant to transit
equity coming out of the 1970s is spatial mismatch hypothesis, a specific kind of
social exclusion, where transportation disadvantage prevents inner city job seekers
from accessing suburban jobs. Spatial mismatch hypothesis is a theory that gained
popularity in the 1970s and 1980s as an explanation for the high incidence of
unemployment in urban poor populations. Research based on classical economic
models emerged in the late 1960s to relate housing segregation, the movement of
jobs from the central city to suburban locations, and a lack of adequate transit linking
the inner city with the suburbs to explain high incidences of urban unemployment
(Kain, 1968). Numerous researchers added to the analysis and documentation of
spatial mismatch hypothesis (Holzer HJ. 1991; Ihlanfeldt KR and Sjoquist DL. 1998;
Kasadra JD. 1989; Lacombe A. 1998) and policy makers enacted several programs to
address the phenomenon, generally called journey-to-work programs.
Starting in the late 1990s, some researchers began to recognize that the
policies enacted to remedy spatial mismatch were not significantly reducing urban
unemployment (Boschmann & Kwan, 2010; Chapple, 2006; Hess, 2005; M. P. Kwan
& Weber, 2003; Preston & McLafferty, 1999). While services provided by journey	
  

9

to-work programs may provide opportunities for some transit dependent lowincome workers, they are limiting for a large portion of the transit dependent
population, especially single working mothers (Blumenberg, 2004; Preston &
McLafferty, 1999; Rogalsky, 2010). As the legitimacy of spatial mismatch theory and
its transferability to different communities is debated in the literature, much of
federal transit policy remains based in this notion of exporting labor to the growing
suburban job sector (FTA, 2007b).
Access to adequate transit is not only critical for social and economic wellbeing, but it is also linked to health outcomes. In a sense, the field of transit justice
emerged because of health. In the early 1990s transit dependent residents in cities
across the country started to connect problems, like poor air quality and high rates of
childhood asthma with poor bus service and overcrowding (Cole & Foster, 2001;
Loh & Sugerman-Brozan, 2002). They saw these as manifestations of the same root
cause: transportation authorities that catered to highways and wealthier commuter
transit systems at the expense of low-income transit dependent riders. Research in
the fields of environmental and public health continues to make connections
between poor access to transit and poor health outcomes (Marshall, Brauer, & Frank,
2009).
Given the fundamental link between transit and social, economic and health
outcomes, finding a way to eliminate transit inequities should be a top priority. Yet,
despite the fact that there are some 400 urban bus systems in the states that receive
federal funding explicitly intended to improve mobility and auto-based pollution and
congestion, the US-based literature on the subject is somewhat lacking (Wells &
Thill, 2012). There are, however, some promising recent articles that address equity
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in transit access (Ferguson, Duthie, Unnikrishnan, & Waller, 2012; Martens, Golub,
& Robinson, 2012; Wells & Thill, 2012). These articles advocate for equity to be
incorporated up front in the planning process, rather than be left to policy directives
or legislative action.
Wells and Thill (Wells & Thill, 2012) explore the distinction between equity
and equality in US bus systems using a statistical regression model to analyze the
relationships between transit dependent populations and bus service access. The
authors define transit dependent populations using direct and indirect indicator
variables, including commuter density, non-Caucasian, households without a car,
household income, percent student and percent elderly. They consider capacity,
coverage and frequency in defining bus service access. Their model finds that bus
access is greater in neighborhoods with more need, but that there is a direct negative
effect on bus access in non-white neighborhoods.
Researchers (Ferguson, Duthie, Unnikrishnan, & Waller, 2012; Martens,
Golub, & Robinson, 2012) also argue that transit planners must consider equity –
not just equality – in the planning process, and they propose a methodology for
doing so in frequency-setting, a common transit planning application. Some argue
that the existing practices of US MPO’s and transportation agencies do not do
enough to implement equity principles; even the most progressive in the country, like
San Fracisco’s Metropolitan Transportation Commission (MTC) fall short (Martens,
Golub, & Robinson, 2012). By directly incorporating equity principles in transit
planning processes and designs, above and beyond the directives of Title VI and the
EJ Order, planners can work to implement a just distribution of investments,
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services and access (Ferguson, Duthie, Unnikrishnan, & Waller, 2012; Martens,
Golub, & Robinson, 2012).
I will argue, in my discussion, that transit planners are important in achieving
equitable transit systems, but that they must work hand in hand with transit riders
and advocates in order for the process to work. As transit riders across the country
face service cuts and fare hikes, transit justice activists continue to seek functional
transit systems that are reliable, clean burning and connected to their homes, jobs,
service centers and social spheres. They want a seat at the decision making table to
voice the need for adequate funding and improved services, and they have a lot to
offer in the way of an intimate understanding of how the system works and does not
work to meet their needs. After all, as they say, transit riders are the systems best
customers.
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CHAPTER 3: METHODOLOGY
I approach my analysis with mixed quantitative and qualitative methods and
focus on four Massachusetts RTA’s and the transit dependent communities within
them as case studies. Of the state’s 15 agencies, I chose these four because of their
regional diversity, large ridership, and concentration of transit dependent residents in
cities within their territories:

Case Study 1
RTA: Merrimack Valley Regional Transit Authority (MVRTA)
Planning Agency: Merrimack Valley Planning Commission (MVPC)
Transit dependent city: Lawrence

Case Study 2
RTA: Pioneer Valley Transit Authority (PVTA)
Planning Agency: Pioneer Valley Planning Commission (PVPC)
Transit dependent city: Springfield

Case Study 3
Southeastern Regional Transit Authority (SRTA)
Planning Agency: Southeastern Regional Planning and Economic Development
District (SRPEDD)
Transit dependent cities: Fall River and New Bedford

Case Study 4
Worcester Regional Transit Authority (WRTA)
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Planning Agency: Central Massachusetts Regional Planning Commission (CMRPC)
Transit dependent city: Worcester

Map 1 Case study regions, transit authorities and transit dependent cities

My thesis asks a number of research questions to evaluate if and how well
planners and riders communicate. Through my literature review and discussions with
transit planners and advocates, I ask:
1. What are the demographics most relevant to transit dependency and
transit planning?
With this in mind, I use Census 2010 and American Community Survey 5-year
averages 2006-2010 to determine:
2. What do these demographics look like in the four case study regions and
the transit dependent cities within them? How do they compare to
Massachusetts as a whole?
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3. Can transit dependency be mapped by combining overlays of these
demographics? Are there hot spots within each region and city that are
more transit dependent than others when these demographics are
combined?
In interviews with transit planners in each of my case study regions, I ask:
4. What is the planning process employed by each of the four RTA’s? How
are the systems funded? Who makes decisions about how best to operate
the systems and which projects to implement?
5. Do transit systems in the four case study regions work well for their
riders? Are transit dependent riders able to get to work and school; are
they able to shop and socialize?
6. How do transit planners communicate with transit riders? How do they
incorporate that communication into transportation plans?
7. Are there shortcomings in communication and implementation from the
perspective of transit planners? Transit riders?
With the information gathered in my literature review, data analysis and interviews I
present recommendations to transit planners and advocates for improved
collaboration and planning.

3.1 Quantitative analysis
In order to provide context for each case study region, I collected RTA
service and funding data from the RTA websites, planning agencies, and Federal
Transit Administration’s National Transit Database (FTA NTD). I also compiled
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demographic data from the Census and American Community Survey (ACS). I
analyzed demographics relevant to transit use against the RTA bus routes. I chose
demographics relevant to transit planning based on literature (Wells & Thill, 2012)
and the experience of the planners and advocates I interviewed (Azevedo & Chaves,
2012; Church, 2012; Elvin, 2012; Goodrich, 2012b; Razza, 2012; Shear, 2012). The
demographics I used in my analysis are listed below in Table 1.
With the demographic data I compiled a table for each region that has data
for the region as a whole as well as the transit dependent city or cities within it, and
Massachusetts as a whole for comparison. I also compiled each region’s service and
funding data into a table for reference and comparison. Sources for this data are
listed below in Table 2. To provide spatial context I used ArcGIS to map each
region’s demographics against its RTA bus routes. The data for the bus routes came
from each region’s planning agency, as listed in Table 2.
Table 1. Demographic data sources, dates, levels of analysis, and transit dependency weights
Demographic Data

Source & Date

Level

TDM
Weight

Per capita median annual income2
Households with no vehicle
Non-white population
Population density
Population under 18 years of age
Population over 65 years of age

ACS 2006-2010
ACS 2006-2010
Census 2010
Census 2010
Census 2010
Census 2010

Tract
Tract
Block
Block
Tract
Tract

x3
x1
x1
x3
x2
x2

Table 2. Service and Funding data sources and dates
Service and Funding Data

Sources & Dates

Service hours
Base Fare
MVRTA Bus Routes
PVTA Bus Routes

RTA websites 2011
RTA websites 2011
MVPC 2011
PVPC 2011

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
I chose to use median per capita income, rather than the standard median household income, so that
I could measure values against the Federal Poverty Line for individuals (HHS, 2010) and the living
wage values for Massachusetts residents from Crittenton Women’s Union’s Massachusetts Economic
Independence Index (Crittenton Women's Union, 2010).
2
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SRTA Bus Routes
WRTA Bus Routes
2010 Ridership (Annual unlinked trips)
Operations funding sources

SRPEDD 2011
CMRPC 2011
FTA NTD 2010
FTA NTD 2010

I then created an experimental transit dependency visualization to highlight
transit dependent hot spots throughout Massachusetts. To make the hot spot map I
combined each demographic data layer listed in Table 2 into a weighted spatial
overlay. To generate the weighted overlay I rasterized each layer and classified each
layer’s values on a scale from 1-5, with 1 corresponding to low transit dependency
and 5 corresponding to high transit dependency. For example, a tract with a per
capita income at the high end of the earning scale received a transit dependency
classification of 1, whereas a tract with a per capita income below the Federal
Poverty Line received a transit dependency classification of 5. I combined the
rasterized layers using ArcGIS’s Raster Calculator feature and assigned a weight to
each, as listed in Table 2.
I determined weights for each demographic layer based on accounts from
literature (Wells & Thill, 2012), the practical experience of the transit planners and
advocates I interviewed (Azevedo & Chaves, 2012; Church, 2012; Elvin, 2012;
Goodrich, 2012b; Shear, 2012), and the quality of the data. Data quality was of
concern only for the dataset Households with No Vehicle, because it has a
significant margin of error at the tract level for my study areas, due to small sample
size. The Per Capita Income data is also subject to error, but in this case the error is
not significant. Mapped overlays of error for both of these data sets can be found in
Appendix A.
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Each raster cell in the final transit dependency map takes on a score
according to the following equation:
TDM score = 3 x Population Density + 3 x Income + 2 x Population Over 65 +2 x Population Under
18 + 1 x Non-white Population + 1 x No Vehicle Access

Thus, the lowest transit dependency score possible is 12 and the highest is 60. I
reclassified the final scores into quintiles so as to have a scale from 1-5 for each
raster cell. The final transit dependency map provides an experimental visual
reference for transit dependent hot spots throughout the state. I worked with
community organizations to finalize the transit dependency visualization for this
publication; however the weights and final scores can be adjusted and refined to best
represent transit dependent populations in different regions and for different
contexts.
Finally, in order to quantify areas in each region that may benefit from
increased transit service, I used ArcGIS function Zonal Statistics to find areas that
were both high in transit dependency and far from a bus route. To do so, I used
ArcGIS’s Euclidian Distance function to create a raster representing the distance
from each bus route, in intervals of 400 meters (approximately ¼ mile). Then, I used
Zonal Statistics to quantify the mean transit dependency score for the raster cells
within each Census tract, as well as the mean distance from a bus route for the raster
cells within each Census tract. Doing so produced a value for each tract representing
average transit dependency and average distance to a bus route. I then selected tracts
that had average transit dependency scores greater than or equal to the value for
‘Moderately High’ and were, on average, half a mile or more in distance from a bus
route. These tracts represent areas in each region that may theoretically be
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underserved and could provide a starting point for advocates and planners to
increase outreach and planning efforts.

3.2 Qualitative analysis
The bulk of my qualitative analysis comes from interviews and discussions I
had with transit planners, transit advocates and a transit consultant:
1. Angela Azevedo, Transportation Planner/Mobility Manager and Jennifer
Chaves, Senior Transportation Planner for Southeastern Region Planning
and Economic Development Division
2. Betsy Goodrich, Transit Planner for Merrimack Valley Planning Council
3. David Elvin, Senior Transit Planner for Pioneer Valley Planning Council
4. Jonathan Church, Transit Planner for Central Massachusetts Regional
Planning Council
5. Connie Razza, Policy and Research Director, Community Labor United,
(Boston)
6. Boone Shear, Research and Development, Alliance to Develop Power,
(Springfield)
7. Geoffrey Slater, Principal, Nelson\Nygaard Consulting Associates (Boston)
I had several goals in interviewing the transit planners, including:
1. Obtaining the best and most recent data for each city
2. Better understanding the operation of each city’s transit system operation
and planning process
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3. Better understanding agencies’ efforts at public engagement
4. Learning the agencies’ views on challenges and opportunities for improving
regional transit systems
I used a script for the interviews I conducted with the regional transit planners,
which included the following questions:
1. What is the relationship between the Metropolitan Planning Organization
(MPO) and Regional Transit Authority (RTA)? What are the goals of the
MPO/RTA?
2. Does the MPO/RTA think of transit dependent riders as a specific
constituency/stakeholder? If yes, how do you define ‘transit dependent?’
What portion of your ridership is transit dependent?
3. Do you have an analysis technique for spatially locating/analyzing transit
dependent populations?
4. How does the MPO/RTA inform riders about initiatives and hear from
riders about needs and concerns? (surveys, public meetings, call logs/online
forums?) How important is it to hear from these riders?
5. If you conduct rider surveys, how often? What are your methods of
distribution/collection? Is the survey translated into different languages?
Which ones?
6. How do you utilize the results of rider surveys?
7. Are there any barriers/challenges to communicating with transit dependent
riders?
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8. Do you have any goals for transit dependent riders? Do you think their needs
are different from other riders? If yes, do you have specific programs to
address these needs?
9. What transit projects would the MPO/RTA like to see implemented? Are
any on the current agenda? How do you develop new projects and decide
which ones to move forward with?
10. Have you had recent successes/failures in improving service?
11. Are there any structural/funding barriers to implementing improvements? If
yes, please explain.
12. How does the MPO/RTA approach meeting the environmental justice
orders of MassDOT and the FTA?
13. Is there any legislation (local, state or federal) that you are aware of that may
benefit transit in your region?
14. Open ended
15. Anyone else I should talk to?
My goal in interviewing Mr. Slater was to learn from his expertise as a
transportation planning consultant. Mr. Slater serves as project manager for a
statewide regional transit evaluation project called Beyond Boston Transit Study.
MassDOT commissioned the project, in collaboration with the 15 RTA’s. As such,
Mr. Slater has experience working with the RTA administrators and he has insight
into the operating strengths and weaknesses of each RTA and the system as a whole.
My interview with Mr. Slater was not scripted.
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My goals in interviewing Ms. Razza and Mr. Shear were to better understand
the perspective of transit advocates and transit dependent riders. As leaders of the
Public Transit-Public Good campaign, Ms. Razza and Mr. Shear have direct insight
into the existing conditions for transit riders. They know what riders are missing and
what they want to see improved. This information is invaluable to the development
of a more just and equitable transit planning process. My interviews with Ms. Razza
and Mr. Shear were not scripted.
I analyzed the interviews for themes and general trends that might shed light
on the current conditions of the regional transit systems. I looked for common
practices among transit agencies and RTA’s, as well as common burdens or
opportunities for improvement. Of particular interest to me was finding ways for
planning agencies to come together with transit dependent communities to address
areas of concern. Because funding is a well-known constraint for transit systems, I
was also interested in finding creative thoughts about new ways to fund regional
transit. Through these interviews it became especially clear to me that the interaction
of these three groups – planners advocates and consultants - is critical for the success
of any transit reform in Massachusetts.
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CHAPTER 4: DEMOGRAPHIC & SERVICE PROFILES

The first step in understanding the needs of transit riders is to understand
who riders are. Literature and practice show that the demographics most important
in determining transit dependency are population density, income, age, non-white
population and access to a vehicle. In general, transit dependent populations tend to
be denser, poorer, and younger, have more residents of color, and less access to
personal vehicles.
The following profiles present these demographics for Massachusetts as a
whole, each case study region as a whole, and the individual cities within each region
that are considered especially transit dependent. The profiles highlight disparities
between the transit dependent cities and their regions. Understanding these
disparities is key for planning just and equitable transit systems. In general, the
patterns are the same: the case study cities within each region fit the transit
dependent indicators and are denser, poorer, and younger, have more residents of
color, and less access to personal vehicles than the cities and towns surrounding
them. While these patterns have serious implications for the provision of just and
equitable service, they also present opportunities for building better systems and
encouraging more transit ridership.
I also present the current ridership numbers, hours of operation, base fares,
operating funding sources and historical operating and capital funding for each RTA.
These numbers, too, shed light onto possible areas for improvement, especially when
compared across regions. PVTA, for example, has ridership rates three times higher
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than any of the other RTA’s, yet none of its demographics stand out as significantly
different than the other regions. This indicates there may be a factor in the way the
PVTA system operates that encourages more ridership than the other systems.

4.1 Merrimack Valley Regional Transit Authority (MVRTA)
The MVTA serves 13 cities and towns in the Merrimack Valley region of
Massachusetts. Its central hub is located in downtown Lawrence and service spans
west to Lowell, and east all the way to the coast, but most of its service is
concentrated in Lawrence, Haverhill, Methuen and Andover.
Measuring for transit dependency indicators, the region is overall slightly
more transit dependent than the state. The region is slightly more dense than
Massachusetts as a whole, and has an average per capita income about $8,000 lower
than the state’s $33,400 average. The region is a bit younger than than the state
average, with 5 percentage points more people under the age of 18 and 2 percentage
points fewer people over the age of 65. The region is more diverse than the state,
with a non-white population 5 percentage points greater than the state’s 11%
average. And the region has 4 percentage points more households without access to
personal vehicles than the state overall. All of these indicators are listed below in
Table 3.
Lawrence is the densest and most populous city in MVRTA’s service area.
Compared to the MVRTA region as a whole, Lawrence rates significantly higher in
all of the transit dependency indicators. Though it is a relatively small city
geographically, Lawrence has an average population density of 15,900 persons per
square mile, almost three times greater than the region. The average per capita
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income for Lawrence, at $12,300, is barely above the Federal Poverty Line of
$10,800. Lawrence is young, with 28% of the population under the age of 18 and
only 10% of the population over the age of 65. It is also a majority-minority city,
with a non-white population of 53%. 41% of Lawrence households do not have
access to a personal vehicle. Map 2 -Map 7 illustrate the demographic differences
within Lawrence and the MVRTA region.
Table 3. MVRTA & Lawrence demographics compared to Massachusetts (ACS 2006-2010, 2011;
Census 2010, 2011)
Population
Pop Density (persons/sq mi)
Per Capita Income (2010 $)
18 and Under
65 and Over
Non-white
Households w/No Vehicle

	
  

Massachusetts

MVRTA

Lawrence

6,548,000
4,500
$33,400
21%
14%
11%
13%

316,000
5,500
$25,300
26%
12%
15%
17%

73,500
15,900
$12,300
28%
10%
53%
41%
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Map 2. MVRTA Population Density by Census Block (Census 2010, 2011)

Map 3. MVRTA Median Per Capita Income by Census Tract, 2010 Dollars (ACS 2006-2010, 2011)
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Map 4. MVRTA Non-White Population by Census Block (Census 2010, 2011)

Map 5. MVRTA Population 18 Years and Younger by Census Tract (Census 2010, 2011)
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Map 6. MVRTA Population 65 Years and Older by Census Tract (Census 2010, 2011)

Map 7. MVRTA Households with No Vehicle by Census Tract (ACS 2006-2010, 2011)
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In 2010, MVRTA ridership exceeded 2 million annual unlinked passenger
trips (FTA, 2011). With a population of 316,000 in 2010, this is an approximate rate
of ridership of 6.5 annual trips per person in the service area. The MVRTA bus runs,
on average, from 5:30 am to 7:00 pm on the weekdays, 7:00 am to 6:00 pm on
Saturdays, and has no Sunday or holiday service. The base fare is $1.00 using a tap
and ride card or MBTA Charlie Card, and $1.25 using cash. There are discounted
rates for students 17 years and under, children 12 and under and seniors.
Table 4. MVRTA ridership, service hours and base fare (FTA, 2011; MVRTA, 2012)
2010 Ridership (Annual unlinked trips)
Approximate rate of ridership
Typical Weekday hours
Typical Saturday hours
Typical Sunday hours
Holiday Service
Base Fare

2,066,000
6.5 trips/person
5:30am-7pm
7am-6pm
None
None
$1.25

MVRTA ridership has seen a 24% increase since 2000 (FTA, 2011), as
displayed in Figure 1 below, despite only having a 5% increase in population over the
same time period (MVPC, 2011). The system was on track to more than double its
ridership coming into 2010, as the trend in Figure 1 illustrates, but it experienced a
dip in ridership in 2009 that saw ridership fall back to 2007 levels. The main reason
for the loss of ridership was the implementation of service cuts and a fare increase
implemented in 2009 (MVPC, 2011).
The MVRTA gets nearly half of its operations funding from the state, and
another quarter from Federal sources, as shown below in Table 5. State funding
dropped in 2009, which led MVRTA to implement the service cuts and fare
increases. Both state and federal funding dropped again in 2010. While operating
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funding increased overall by 22% between 2000 and 2010, adjusting for inflation
(BLS, 2012), it did not keep pace with increased ridership.
Table 5. MVRTA operations funding sources (FTA, 2011)
Operations Funding (2010)
Fare Revenues
Local
State
Federal
Other

$11,733,619
12%
18%
44%
23%
3%

Figure 1. MVRTA historical operating funds data and ridership rates 2000-2010 (FTA, 2011)

Figure 2. MVRTA historical capital funds data 2000-2010 (FTA, 2011)
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4.2 Pioneer Valley Transit Authority (PVTA)
The PVTA serves 24 cities and towns in the Pioneer Valley region of western
Massachusetts. Its central hub is located in downtown Springfield and service spans
north to Deerfield, south to Longmeadow, west to Westfield and east to Ware.
PVTA divides its system into north and south service areas. The northern service
area serves Hampshire County and is concentrated in Amherst. The University of
Massachusetts Amherst and other Five Colleges institutions, which include Smith,
Mount Holyoke, Hampshire and Amherst, dominate ridership in the northern
service area. The southern service territory serves Hampden County and is
concentrated in Springfield and Holyoke.
Measuring for transit dependency indicators, the region overall does not
stand out significantly from the state in terms of density and age. The median per
capita income, however, is $12,000 less than than the state average, and there are 4
percentage points more non-white residents and 4 percentage points more
households without access to a vehicle. All of these indicators are listed below in
Table 6.
Springfield is the densest and most populous city in PVTA’s service area.
Compared to the PVTA region as a whole, Springfield rates higher in nearly all of the
transit dependency indicators. Springfield has an average population density of 6,400
persons per square mile, or 60% greater than the region. The average per capita
income for Springfield, is $17,600, which is 17% below the region’s average and
nearly 50% below the state average. Springfield is young, with 28% of the population
under the age of 18 and only 11% of the population over the age of 65. It has a non-
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white population of 36%, and 22% of Springfield households do not have access to a
personal vehicle. Map 8-Map 13 show these disparities spatially.
Table 6. PVTA & Springfield demographics compared to Massachusetts (ACS 2006-2010, 2011;
Census 2010, 2011)
Population
Pop Density
(persons/sq mi)
Per Capita Income
(2010 $)
18 and Under
65 and Over
Non-white
Households w/No
Vehicle

Massachusetts

PVTA

Springfield

6,548,000
4,500

565,000
4,000

150,900
6,400

$33,400

$21,400

$17,600

21%
14%
11%
13%

22%
13%
15%
17%

28%
11%
36%
22%

Map 8. PVTA Population Density by Census Block (Census 2010, 2011)
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Map 9. PVTA Median Per Capita Income by Census Tract, 2010 Dollars (ACS 2006-2010, 2011)

Map 10. PVTA Non-White Population by Census Block (Census 2010, 2011)
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Map 11. PVTA Population 18 Years and Younger by Census Tract (Census 2010, 2011)

Map 12. PVTA Population 65 Years and Older by Census Tract (Census 2010, 2011)
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Map 13 PVTA Households with No Vehicle by Census Tract (ACS 2006-2010, 2011)

In 2010, PVTA ridership was nearly 10.5 million annual unlinked passenger
trips (FTA, 2011). With a population of 565,000 in 2010, this is an approximate rate
of ridership of 18.6 annual trips per person in the service area, which is the greatest
of the four case study regions. The PVTA bus runs, on average, from 5:30 am to
6:00 pm on the weekdays, but has a number of service routes that run later into the
evening, and some routes running as late as 1:30 am on Thursday and Friday and
2:45 am on Saturday in the northern Five Colleges service area. Saturday buses
typically run 7:00 am to 6:00 pm on Saturdays, and Sunday buses run 9 am to 6 pm.
PVTA runs Sunday service on select holidays. The base fare is $1.25, and there are
discounted rates for children and the elderly.
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PVTA is the only of the four case study regions that has a UPass system,
which allows the Five Colleges to pay an annual lump sum to PVTA for unlimited
student service. When school is in session, Upass riders, including students, faculty
and staff, account for 90% of ridership in the northern service area, and 56% of
riders indicate that they are taking the bus to get to college (PVPC, 2009). By
contrast, only 3% of riders in the southern service area take the bus to get to college,
whereas 36% take the bus to get to work (PVPC, 2008). Overall, riders of the system
take the bus to get to work or school more than 50% of the time. Nearly 75% of
riders make less than $20,000, and four out of five riders say they have no way of
making their trip other than using PVTA service (PVPC, 2011).
Table 7. PVTA ridership, service hours and base fare (FTA, 2011; PVTA, 2012)
2010 Ridership (Annual unlinked trips)
Approximate rate of ridership
Typical Weekday hours
Typical Saturday hours
Typical Sunday hours
Holiday Service
Base Fare

10,485,000
18.6 trips/person
5:30am-6pm
6am-8pm
9am-6pm
Limited
$1.25

PVTA ridership in 2010 was 17% lower than it was in 2001, according to
PVTA numbers (PVPC, 2011). Budget cuts in 2002 resulted in service cuts and
reduced ridership until 2006, when ridership started to increase (PVPC, 2011). As
Figure 3 below shows, ridership rates during the past decade have trended almost
directly with operations funding.
Table 8. PVTA operations funding (FTA, 2011)
Operations Funding (2010)
Fare Revenues
Local
State
Federal
Other

	
  

$36,714,944
18%
17%
44%
20%
1%
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Figure 3. PVTA historical operating funds data 2000-2010 (FTA, 2011) and ridership rates (PVPC,
2011)

Figure 4 PVTA historical capital funds data 2000-2010 (FTA, 2011)

4.3 Southeastern Regional Transit Authority (SRTA)
The SRTA serves 10 cities and towns in the southeastern region of
Massachusetts. Its service is concentrated in the cities of Fall River and New
Bedford, with limited service to neighboring towns. Measuring for transit
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dependency indicators, the region overall does not stand out significantly from the
state, except that it is 33% more dense and 35% poorer in median per capita income.
All of the transit dependency indicators are listed below in Table 9.
Fall River and New Bedford are the densest and most populous cities in
SRTA’s service area. Combined, these two cities rate higher in most transit
dependency measures compared to the SRTA region as a whole. Fall River and New
Bedford have a combined population density of 9,100 persons per square mile, or
52% greater than the region. The average per capita income for the cities is $19,700,
which is 10% below the region’s average and 41% below the state average. Fall River
and New Bedford are not significantly younger or older than the region or the state.
They have a non-white population of 15%, and 19% of households do not have
access to a personal vehicle.
Table 9. SRTA, Fall River & New Bedford demographics compared to Massachusetts (ACS 20062010, 2011; Census 2010, 2011)

Population
Pop Density
(persons/sq mi)
Per Capita Income
(2010 $)
18 and Under
65 and Over
Non-white
Households w/No
Vehicle

	
  

Massachusetts

SRTA

Fall River + New
Bedford

6,548,000
4,500

289,000
6,000

178,300
9,100

$33,400

$21,800

$19,700

21%
14%
11%
13%

21%
15%
10%
15%

22%
15%
15%
19%
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Map 14. SRTA Population Density by Census Block (Census 2010, 2011)

Map 15. SRTA Median Per Capita Income by Census Tract 2010, Dollars (ACS 2006-2010, 2011)
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Map 16. SRTA Non-White Population by Census Block (Census 2010, 2011)

Map 17 SRTA Population 18 Years and Younger by Census Tract (Census 2010, 2011)
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Map 18. SRTA Population 65 Years and Older by Census Tract (Census 2010, 2011)

Map 19. SRTA Households with No Vehicle by Census Tract (ACS 2006-2010, 2011)

	
  

41

In 2010, SRTA ridership was nearly 1.8 million annual unlinked passenger
trips (FTA, 2011). With a regional population of 289,000 in 2010, this is an
approximate rate of ridership of 6.2 annual trips per person in the service area. The
SRTA bus runs, on average, from 6:30 am to 5:30 pm on the weekdays. Saturday
buses typically run 7:00 am to 5:00 pm. There is no Sunday or holiday. The base fare
is $1.25, and there are discounted rates for children and seniors.
Table 10. SRTA ridership, service hours and base fare (FTA, 2011; SRTA, 2012)
2010 Ridership (Annual unlinked trips)
Approximate rate of ridership
Typical Weekday hours
Typical Saturday hours
Typical Sunday hours
Holiday Service
Base Fare

1,796,000
6.2 trips/person
6:30am-5:30pm
7am-5pm
None
None
$1.25

SRTA ridership in 2010 was almost 30% lower than it was in 2000 (FTA,
2011), despite operations funding remaining relatively the same. Ridership started
trending up in 2007.
Table 11 SRTA operations funding (FTA, 2011)
Operations Funding (2010)
Fare Revenues
Local
State
Federal
Other

	
  

$12,084,128
13%
16%
36%
31%
3%

42

Figure 5 SRTA historical operating funds data and ridership rates 2000-2010 (FTA, 2011)

Figure 6 SRTA historical capital funds data 2000-2010 (FTA, 2011)
	
  

4.4 Worcester Regional Transit Authority (WRTA)
The WRTA serves 35 cities and towns in central Massachusetts. Most of its
service is concentrated in Worcester, but routes span west to East Brookfield, east to
Shrewsbury and south to Webster. Measuring for transit dependency indicators, the
region overall does not stand out significantly from the state in terms of age, race or
access to a personal vehicle. It is less dense than the state average, at only 3,100
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persons per square foot. The median per capita income for the region is 17% lower
than the state. All of these indicators are listed below in Table 12.
Worcester is the densest and most populous city in WRTA’s service area.
Compared to the WRTA region as a whole, Worcester rates higher in nearly all of
the transit dependency indicators. Worcester has an average population density of
7,100 persons per square mile, or 1.3 times greater than the region. The average per
capita income for Worcester, is $21,500, which is 23% below the region’s average
and 36% below the state average. It has a non-white population of 23%, and 19% of
Worcester households do not have access to a personal vehicle. Worcester is not
significantly younger than the region as a whole.
Table 12 WRTA & Worcester demographics compared to Massachusetts (ACS 2006-2010, 2011;
Census 2010, 2011)
Population
Pop Density
(persons/sq mi)
Per Capita Income
(2010 $)
18 and Under
65 and Over
Non-white
Households w/No
Vehicle

	
  

Massachusetts

WRTA

Worcester

6,548,000
4,500

496,000
3,100

173,200
7,100

$33,400

$27,800

$21,500

21%
14%
11%
13%

23%
13%
10%
11%

22%
10%
23%
19%
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Map 20 WRTA Population Density by Census Block (Census 2010, 2011)

Map 21 WRTA Median Per Capita Income, by Census Tract 2010 Dollars (ACS 2006-2010, 2011)
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Map 22 WRTA Non-White Population by Census Block (Census 2010, 2011)

Map 23 WRTA Population 18 Years and Younger by Census Tract (Census 2010, 2011)
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Map 24 WRTA Population 65 Years and Older by Census Tract (Census 2010, 2011)

Map 25 WRTA Households with No Vehicle by Census Tract (ACS 2006-2010, 2011)
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In 2010, WRTA ridership was nearly 3.3 million annual unlinked passenger
trips (FTA, 2011). With a regional population of 496,000 in 2010, this is an
approximate rate of ridership of 6.6 annual trips per person in the service area. The
WRTA bus runs, on average, from 6:00 am to 8:00 pm on the weekdays. Saturday
buses typically run 10:00 am to 5:00 pm, and Sunday budes tun 10:30 am to 5:00 pm.
There is Saturday schedule serive available on some holidays. The base fare is $1.50,
and there are discounted rates for children and seniors.
Table 13 WRTA ridership, service hours and base fare (FTA, 2011; WRTA, 2012)
2010 Ridership (Annual unlinked trips)
Approximate rate of ridership
Typical Weekday hours
Typical Saturday hours
Typical Sunday hours
Holiday Service
Base Fare

3,284,000
6.6 trips/person
6am-8pm
10am-5pm
10:30am-5pm
Limited
$1.50

WRTA ridership in 2010 was 27% lower than it was in 2000 (FTA, 2011),
despite operations funding increasing 21% during that same time period. The general
trend, however, does show a relationship between funding and ridership, as shown in
Figure 7. Ridership has been slowly increasing since 2006.
Table 14 WRTA operations funding (FTA, 2011)
Operations Funding (2010)
Fare Revenues
Local
State
Federal
Other

	
  

$19,433,540
17%
19%
44%
19%
1%
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Figure 7 WRTA historical operating funds data and ridership rates 2000-2010 (FTA, 2011)

Figure 8 WRTA historical capital funds data 2000-2010 (FTA, 2011)
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CHAPTER 5: TRANSIT DEPENDENCY ANALYSIS
The following transit dependency maps present an experimental technique to
visualize the combination of transit dependency demographics from Chapter 4 and
highlight areas that may be underserved by the current systems. The potentially
underserved areas in the transit dependency maps represent Census tracts that score,
on average, moderately high or high in transit dependency and are also, on average,
half a mile or more from a bus route.3
Data within the maps shows that approximately 14% of the population in the
four case study regions, overall, lives within tracts highlighted as potentially
underserved. Breaking this value down by region, 4% of the population in the SRTA
region, 6% of the population in the MVRTA region, 10% of the population in the
PVTA region, and 30% of the population within the WRTA region lives in
potentially underserved tracts. As noted, this technique is experimental and would
benefit from the input of RTA’s, transit planners and transit advocates in each
region. The technique does not account for other measures of service quality, such as
hours of operation, frequencies of buses, or number of passengers per bus.
Studying these maps, transit advocates may be able to pinpoint
neighborhoods in which to focus new organizing efforts; likewise, transit agencies
and planners may be able to find neighborhoods in which to focus outreach or
ridership campaigns, or neighborhoods that would benefit from improved service.
The transit dependency maps here are preliminary and can be adjusted based on the
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  

Distances in this technique are based on solely on geographic area; they do not account for road
connections, road types or quality of pedestrian accessibility.
3
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experience and expertise of transit advocates, planners and riders. Full sized copies
of these maps are available in Appendix B.

Map 26 MVRTA Routes & Transit Dependency (ACS 2006-2010, 2011; Census 2010, 2011)

Map 26 shows fairly good connectivity of MVRTA bus routes with areas of
high transit dependency. While all tracts within Lawrence score high in transit
dependency, they all have an average distance of less than half a mile to a bus route.
Based on the population within MVRTA service boundaries, 6% lives in areas
indicated as potentially underserved (Census 2010, 2011). These areas, as shown in
Map 26 are in Wilmington, North Andover and Amesbury.
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Map 27 PVTA Routes & Transit Dependency (ACS 2006-2010, 2011; Census 2010, 2011)

Map 27 shows that PVTA bus routes are within half a mile, on average, of
most areas of high transit dependency in the region, though there are a number of
areas, especially in the southern section of the region, where service does not reach.
Based on the population within PVTA service boundaries, 10% lives in areas
indicated as potentially underserved (Census 2010, 2011). These areas, as shown in
Map 27, are within Westfield, West Springfield, Springfield, Ludlow, Ware, Agawam,
Longmeadow, East Longmeadow and Monson.
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Map 28 SRTA Routes & Transit Dependency (ACS 2006-2010, 2011; Census 2010, 2011)

Map 28 shows good connectivity of SRTA bus routes in Fall River and New
Bedford, but that the routes do not reach some of the surrounding cities and towns
as well. Based on the population within SRTA service boundaries, 4% lives in areas
indicated as potentially underserved (Census 2010, 2011). These areas, as shown in
Map 28, are within Swansea, Somerset, Dartmouth and Mattapoisett.
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Map 29 WRTA Routes & Transit Dependency (ACS 2006-2010, 2011; Census 2010, 2011)

Map 29 shows that there are a number of areas within the WRTA service
region that have high transit dependency but are not within half a mile of a WRTA
route. The WRTA region is large, geographically, and much of the region has fairly
low population density, as shown in Chapter 4, however, based on the population
within WRTA service boundaries, 30% lives in areas indicated as potentially
underserved (Census 2010, 2011). These areas, as shown in Map 29, are within Barre,
Clinton, Holden, Northborough, West Brookfield, Leicester, Worcester, Shrewsbury,
Westborough, Brookfield, East Brookfield, Auburn, Millbury, Grafton, Charlton,
Southbridge and Dudley.
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CHAPTER 6: INTERVIEWS – PLANNING &
ADVOCATING FOR BETTER TRANSIT

6.1 Defining Transit Dependency
Since the main focus of my research is the relationship between transit
planners and transit dependent riders, the first question I asked each planner was
how they define transit dependency. Each of the transit planners I interviewed noted
that they would classify the majority, if not entirety, of their riders as transit
dependent. However, none of the four planning agencies currently has a clear
definition of transit dependency, nor do any of them have a method of analysis to
locate or quantify their transit dependent ridership (Azevedo & Chaves, 2012;
Church, 2012; Elvin, 2012; Goodrich, 2012b). Only one, SRPEDD, is currently
developing a transit orientation index that maps Census data using ArcGIS to
measure likelihood of transit ridership (Azevedo & Chaves, 2012). Others, such as
MVPC, do use GIS to map percentages of households without access to a vehicle
(Goodrich, 2012b).
Each of the planners did note that they are required by the FTA to analyze
and define their ridership by other measures in order to comply with the American
Disabilities Act, Title VI and Environmental Justice regulations. Often times,
regional planning commissions do a spatial demographic analysis of low income and
minority populations as part of meeting this requirement. Despite the lack of clear
definition and specific analysis of transit dependent populations, each of the planners
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was adamant that it is critical to hear from their transit dependent riders and to
understand their needs.

6.2 Communication with Transit Dependent Riders
“Transit is a customer service industry, so we think it’s really important to be in touch with
the customers about the quality of service,” (Elvin, 2012).
In any customer service industry, communication with the customer is key.
Data analysis can only go so far to decipher the needs of transit dependent riders.
Hearing from riders is the most direct way to understand what works and doesn’t
work in the transit system. Transit planners and agencies understand this, but it
seems from my interviews that direct and constructive communication between
riders, advocates, planners and decision makers is one of the greatest challenges of
the transit planning process.
Each of the transit planners said rider feedback is critical and had examples
of projects completed with good public input, but none was completely satisfied with
his or her agency’s mechanisms of communication (Azevedo & Chaves, 2012;
Church, 2012; Elvin, 2012; Goodrich, 2012b). Transit advocates noted the lack of
genuine communication with planners as a barrier to progress (Razza, 2012; Shear,
2012).

6.3 Methods of Communication
Public Meetings
The classic way for planners to get public input is to hold public meetings,
inviting all of their constituencies to hear about initiatives and provide feedback. The
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information that comes out of public meetings can be an essential part of the
planning process. Unfortunately, attendance at traditional public meetings is typically
low, especially from transit dependent constituencies. Planners postulated that low
turn out among transit dependent riders could be due to busy schedules and perhaps
some skepticism to trust the political process of the planning agency (Azevedo &
Chaves, 2012; Church, 2012; Elvin, 2012; Goodrich, 2012b).
In light of low turnout to traditional public meetings, each of the planning
agencies has started reaching out to their riders via different forums. For example,
MVPC has meetings to bring community organizations, planners and stakeholders
together to develop transit plans. They invite community organizations with
membership that includes public transit stakeholders, such as the Council on Aging
and community organizations in Lawrence and Methuen, and encourage them to
invite their constituencies (Goodrich, 2012b). MVPC also takes their initiatives to
different stakeholder meetings and events in order to get feedback. To get public
input on their Regional Transportation Plan, MVPC set up tables at the Lawrence
Farmers Market and Lawrence Council on Aging (Goodrich, 2012b). PVPC has
begun to set up tables outside of busy bus stations when they have a particular
initiative on which they want rider feedback (Elvin, 2012). These more proactive
approaches seem to achieve better results in terms of rider participation.
MPO’s are also required to produce a Coordinated Public Transit – Human
Services Transportation Plan in order to access Elderly Individuals and Individuals
with Disabilities, Jobs Access and Reverse Commute (JARC), and New Freedom
funds (FTA, 2007c). Each Massachusetts MPO that applied for these programs
looked at the gaps in service and prioritized needs for job access, reverse commute,
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elderly transportation, and disabled transportation when putting together their
report. The federal guidance for producing the report provided RTA’s the
opportunity to collect good public input on the types of service riders want from
their transit (Goodrich, 2012a). For example, through the process of gathering input
for their Coordinated Public Transit-Human Services plan, MVRTA became aware
of the need for new employment service to the River Road area in Andover and to
Salem, NH. They received funding and are in the process of designing this service.
They also received feedback indicating the need for service to medical appointments
in Peabody and Boston for ADA eligible riders and seniors, which they received
funds to implement and now provide (Goodrich, 2012a).

6.4 Surveys
Another common way to get feedback from riders is through a rider survey.
Each of the regional planning commissions or RTA’s conducts some form of rider
survey for their region and uses the information to inform maintenance, operation
and project decisions. There is not a state or federal survey requirement or standard,
so each planning commission conducts their surveys at different frequencies, uses
different methods, and utilizes the results of the survey in different ways. In some
cases, such as for MVPC, the RTA takes on the responsibility of surveying and does
not ask the regional planning commission to survey riders at all (Goodrich, 2012a).

Methods
CMRPC conducts a Title VI survey twice a year. This survey collects
demographic information in order to meet Federal requirements. CMRPC planners
include questions about level and quality of service in these surveys to get a sense of
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customer satisfaction with WRTA service. CMRPC staff and interns ride the bus and
sit with riders as they take the survey. To date, surveys have been available only in
English, but this spring (2012) CMRPC will have Spanish and Vietnamese versions
available. CMRPC is considering developing an on-line version of their survey to
reach more of their riders via the internet (Church, 2012).
In the MVPC region, the staff of MVRTA’s operating company conducts
on-board surveys. These include customer satisfaction surveys (Goodrich, 2012b).
PVPC uses the surveys partially to comply with Title VI and EJ orders for
Federal funding, and partially to collect customer satisfaction data. The agencies are
audited every 3 years and must show rider demographics, income, gender, and
ethnicity. They also use their surveys to ask questions about customer satisfaction,
such as on-time performance, bus cleanliness, etc. PVPC conducts formal passenger
surveys on a 4-year rotating cycle:
o Year 1 – southern region service area
o Year 2 – northern region service area
o Year 3 – paratransit riders
o Year 4 – non-rider survey – phone survey, more market oriented
With the exception of the non-rider survey, the surveys are printed on card stock in
English and Spanish and are given out by teams of two PVPC staff, one English
speaker and one Spanish speaker. The surveyors ride the bus to distribute the surveys
and collect enough to make a statistically valid sample size, which means about 500600 surveys. PVPC is starting a new survey cycle in 2012 (Elvin, 2012).
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SRPEDD doesn’t have a set schedule for passenger surveys, and conducts
them on an as-needed basis. For example, they recently did a demographic survey to
meet Title VI requirements and another for SRTA fare analysis. SRPEDD staff rides
the bus to distribute and collect the surveys, which are available in English, Spanish
and Portuguese. There is Portuguese-speaking staff available for translation when
needed (Azevedo & Chaves, 2012).

Use of Feedback
In addition to being a useful tool for Title VI demographic analysis,
passenger feedback on surveys provides planners with data to evaluate rider
satisfaction with their systems. The data is typically synthesized into
recommendations for reports or service studies, and can be used for making policy
arguments around economic development and to secure funding for transit plans
(Elvin, 2012; Goodrich, 2012b).

Barriers
Each of the planning commissions noted that a common barrier to collecting
good survey information is simply that people are not interested in filling out a
survey. Some planners noted that there is at times a cultural barrier between
passengers and planners, and thought also that people may be wary of giving
information to government bodies. They noted that language, too, can be a barrier
(Azevedo & Chaves, 2012; Church, 2012; Elvin, 2012; Goodrich, 2012b).

6.5 Collaboration with Transit Advocates
Each of the RTA’s has a board of advisors with representatives from each
city and town in their region. These representatives make requests for service
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improvements to the RTA on the behalf of their communities. Typically, the board
members representing each city or town are mayors or selectmen. There is a sense,
among transit advocates, that these representatives are not always in tune with the
needs of transit dependent riders (Razza, 2012; Shear, 2012).
While few of the transit planners knew of any transit advocacy organizations
specifically geared to the interests of transit dependent riders in their regions, all of
them felt that the presence of transit advocacy would be beneficial (Azevedo &
Chaves, 2012; Church, 2012; Elvin, 2012; Goodrich, 2012b). Some noted that they
do have communities and towns in their regions that come to them with specific
requests for service. These requests come from transit dependent communities and
affluent communities alike, but in general, the more organized the community, the
more effective their campaigns for service (Elvin, 2012; Goodrich, 2012b). “I want an
organized constituency…Areas like North Hampton and Amherst are more vocal and get more
action, despite [Springfield’s and Holyoke’s] proportional voting strength on the board, because they
are organized, with standing public transit committees, which Springfield and Holyoke do not have.
As often, the squeaky wheel gets the grease.” (Elvin, 2012)
Ms. Goodrich noted that while there is not a transit-specific organization in
the Merrimack Valley to her knowledge, there are many community organizations in
the region interested in the needs of transit riders (Goodrich, 2012b). These are
some of the organizations MVPC brings their initiatives to and seeks feedback from
for transit plans.
It is these types of organizations, too, that make up the majority of transit
dependent rider representation in the Public Transit-Public Good campaign. Alliance
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to Develop Power, based in Springfield, CAP/CSJ, based in New Bedford, and
Community Labor United based in Boston are all community-based organizations in
the Green Justice Coalition with non-transit specific missions. They each have each
made the strategic decision to be a part of the coalition because the majority of their
members are transit dependent and dissatisfied with their service (Razza, 2012;
Shear, 2012).

6.6 Services and Goals for Transit Dependent Riders
Transit agencies want to provide good connections to jobs and services for
their customers. In theory, the primary goals of the RTA’s and transit planners are
aligned with the goals of transit dependent riders and advocates since they make up
their largest customer base. For example, as a natural result of high demand for
transit in areas with higher density and lower income, such as housing projects and
multifamily housing, routes in those service areas tend to me more frequent, often
with headways of 20-30 minutes, instead of 45-60 in areas with less demand (Slater,
2012). There are times, however, when transit riders do not have an adequate level of
service. Some of the areas that transit riders commonly find lacking are late night,
Sunday and holiday service; overcrowding; and route design.

Night, Sunday & Holiday Service
One of the most prevalent shortcomings of RTA service across the state is
the lack of late evening and Sunday bus service (Azevedo & Chaves, 2012; Church,
2012; Elvin, 2012; Goodrich, 2012b; Razza, 2012; Shear, 2012). As profiled in
Chapter 4, service hours for the most part cater to 9-5 commuters, running from
early morning to early evening Monday through Friday, with a few specialized routes
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running earlier in the morning and later into the evening. Saturday has reduced
service hours in each region. Some systems have limited service on Sundays and
certain holidays; others have none.
All of the regions have experienced budget cuts over the last decade, as
noted in Chapter 4, that have left regions no choice but to cut service. For example,
SRTA had night and Sunday services back in the 1970s, but rounds of budget cuts
since then have led to the elimination of both (Azevedo & Chaves, 2012). The lack
of late night and Sunday service is a serious problem for people who work nonstandard hours. At best, transit dependent riders who need to work during nonservice hours will find alternative means of accessing a car, whether it means
borrowing one or asking a friend or family member for a ride; at worst they will not
be able to work that job. The lack of Sunday and holiday service is also unfortunate
for transit dependent residents who want to attend religious services or run errands
on their day off. Mr. Elvin noted that PVPC often hears from riders at public
meetings who want to get to church and other social events on Sunday, or riders
who work late at the mall and can’t take the bus because of the hours of operation
(Elvin, 2012).
Fortunately, as funds become available, RTA’s often do their best to fill gaps
in service. Starting in January 2012, SRTA was able to begin offering holiday service
to their region. They have offered Saturday service on every holiday since Martin
Luther King Jr. Day and plan to continue through Veteran’s Day. A decision on
whether to have service on Thanksgiving and Christmas and in what capacity has yet
to be determined (Azevedo, 2012). Holiday service is one of the gaps in service that
the MVRTA hopes to fill as funding becomes available (Goodrich, 2012a).
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Overcrowding
Another common service challenge is that popular routes are overcrowded,
despite their higher frequency. In Springfield, for example, popular downtown
PVTA routes sometimes have to pass by people on the street during certain times of
the day (Elvin, 2012). It is inconvenient for customers and lost revenue for the RTA.
Currently, a common way to remedy the problem is to cut other less utilized routes
in order to fund increased frequency. This is exactly what PVTA proposed to do in
recent service change proposals, which were ultimately not adopted (PVTA, 2012).
WRTA has added frequency to popular routes around college campuses in the
region, but they have also had to cut 6-8 less busy routes in the last four years
because of budget cuts (Church, 2012). The MVRTA employs a different approach
to the crowding problem by sending additional buses when demand warrants
(Goodrich, 2012a).

Route Design
Transit riders in the Green Justice Coalition often note that that service
routes are unnecessarily circuitous. In Springfield, the ‘spoke and wheel’ design of
the PVTA system means that riders who live outside of downtown often have to ride
the bus for an hour or more to get to a stop that might be only a few miles away;
they have to take the bus into downtown, transfer, and then take another route back
out to their destination (Razza, 2012; Shear, 2012). A common problem sited by Mr.
Slater is that RTA’s try to accommodate specific locations with bus stops, even if it
takes the bus on a roundabout route or adds extra turns, despite the fact that it is
more efficient for operations and riders to have straight-line service laid out in a grid
(Slater, 2012).
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6.7 Efforts at Reform
In the age of the personal automobile, public transportation is not a priority
for many municipalities. Small to medium sized cities, in particular, where service is
needed for the transit dependent but not the choice mode of transportation for the
majority of residents, do not prioritize funding for their public transit systems (Slater,
2012). For years, with limited funding, and very little pressure from the state or
stakeholders, transit agencies have had little opportunity or incentive to change their
methods of operation.
Since October of 2011, however, RTA’s and MassDOT have been engaged
in an initiative called the Beyond Boston Transit Study. The study is an on-going effort to
evaluate regional transit systems and to identify opportunities for improvement. The
study involved a review of RTA service and financial information, as well as input
from an Advisory Committee and interviews with RTA staff and other stakeholders.
As a result of the study, MassDOT published ten initiatives to improve the provision
of regional public transportation in Massachusetts, which are (MassDOT & Nelson
Nygaard, 2012):
1. Develop and Use Service Guidelines
2. Improve Service Planning
3. Develop Consistent Data and Reporting
4. Enhance Public Information
5. Improve Contracting Practices
6. Improve Capital Planning
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7. Additional Revenue: Opportunities to Increase Funding for RTA’s
8. Improve Funding Processes
9. Foster Cross-Border Collaboration
10. Improve MassDOT – RTA Relationship
The Beyond Boston Transit Study shows a commitment from MassDOT
and the RTA’s to thoroughly evaluate regional transit systems and to make
improvements where necessary. Of course, the implementation of initiatives will
depend on adequate funding and dedicated staffing support. Future study and
implementation efforts would also benefit from the involvement of organizations
involved in the Public Transit – Public Good campaign.
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CHAPTER 7: RECOMMENDATIONS

7.1 Collaborate
Transit planners have a decent understanding of where transit service in their
regions needs improvement and have a genuine desire to make service
improvements and improve customer relations. However, there still is room for
growth in the way of collaboration. Relating to transit dependent riders on a peer-topeer level, and including riders in the planning development process is an important
step that could lead towards truly collaborative planning. For example, one of the
goals of the Public Transit-Public Good campaign is to get the state to fund a
statewide evaluation and overhaul of the transit system that is lead by transit
advocates (Razza, 2012). This means that advocates, in consultation with transit
planners, RTA’s and consultants will be directly involved in revamping the system.
As the Public Transit – Public Good campaign builds its base and becomes
more visible to state legislators, there is opportunity for better coordination with
regional planning commissions and RTA’s. Transit advocates should take advantage
of the existing outlets for public involvement in each region, and should vocalize
suggestions, where they have them, for improving the process of collecting public
input. By allying and advocating together, planners, RTA’s, consultants and transit
dependent riders will have a better chance at lobbying the state for increased transit
funding. It may be the only hope.

	
  

67

7.2 Elect and Hire Transit Riders
One effective way to better understand the needs of transit riders is to
include them as full time members of boards and staff. There are representative seats
on the RTA and MPO boards for all of the transit dependent cities in my case study
RTA’s, but those seats are filled with mayors and selectmen who are not necessarily
the best suited to voice the needs and opinions of transit riders. They may not even
ride public transportation themselves; while this does not mean that they cannot
advocate on the behalf of transit riders, it does mean that they may miss out on the
particular experiences and expertise of transit riders when advocating on their behalf.
Each region’s RTA Advisory Board and MPO should include a seat for transit rider
representatives in each major city or town with high transit dependency. Hiring
transit riders to staff positions, too, and valuing their input to the planning process
would make a strong statement in prioritizing rider needs.

7.3 Standardize Rider Surveys & Make them Mandatory
Conducting rider surveys is one of the regional planning commissions’ only
means of collecting primary ridership and customer satisfaction data. The Census
discontinued its Census Transportation Planning Package after 2000, and in 2010
started to publish margins of error with data releases. The margins of error show
very poor correlation values for some of the data sets key to transportation planning,
such as means of transportation to work and number of vehicles per household
(Census 2010, 2011).
Each regional planning commission or RTA should be responsible for
conducting a comprehensive and statistically significant rider survey. While every
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region should customize the survey for their customer base, there should be
minimum standards for questions. A common question base would allow crosscollaboration between all the regions, and may especially be useful for neighboring
regions. PVPC currently has the most comprehensive surveying plan of the case
studies, and may serve as a good model to start a common survey and surveying
protocol.
To tailor surveys for their ridership, planners should seek help from transit
riders and advocates to develop survey questions. They should also work with transit
riders to distribute and collect the surveys. Doing so may help breach some of the
cultural barriers to communication sited by the planners. This is one example of a
situation in which a staff position dedicated to a transit rider who can relate to transit
dependent communities would be particularly beneficial.

7.4 Perform System Audit & Overhaul
One of the first questions the Public Transit-Public Good campaign’s
system-wide evaluation would ask is, “Where do riders need and want to go (Razza,
2012)?” I would add, “what is the best way to get them there?” Other than
circumstantial changes to service routes, which include cutting underutilized routes,
adding frequency to overcrowded ones and adding express lines, there has been little
evaluation of the design of RTA service routes in decades. Contemporary
transportation planning points to more efficient route designs that are quicker for
riders and less resource intensive for bus operators (Slater, 2012). It would be
worthwhile to perform a comprehensive route evaluation, in collaboration with
RTA’s, regional planning commissions, and with the guidance of transit consultants
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who are up to speed on best practices, as part of a larger audit of Massachusetts’
regional transit system operation.
They Beyond Boston study conducted by MassDOT, RTA’s and transit
consultants is a first step in reshaping the regional transit system. Transit advocates
should take advantage of the work that was put into that study and note the many
recommendations proposed in it. Ongoing work in the Beyond Boston study should
include collaboration with organizations in the Public Transit – Public Good
campaign. Several of the published initiatives, such as Initiative 2: Improve Service
Planning, Initiative 8: Improve Funding Processes and Initiative 9: Foster CrossBorder Collaboration (MassDOT & Nelson Nygaard, 2012) might serve as common
goals for advocates and RTA’s and could form the basis for collaborative advocacy
and planning.

7.5 Consider the Use of Mapping
While the transit dependency mapping techniques presented here are
experimental and preliminary, they provide a way of visualizing transit dependency
indicators that may be useful in the transit planning process. I would recommend
that both transit advocates and transit planners evaluate this technique, and consider
refining and developing it for use in their regions. Maps can be an engaging medium
for transit riders to visualize their regions and think about their service. They may be
useful for gathering public input and rethinking service initiatives.
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7.6 Further Research Efforts
This thesis only begins to scratch the surface of understanding the
complexities, logistics and challenges of Massachusetts’ regional transportation.
Continued efforts to understand and evaluate the system should include reaching out
to RTA staff, transit riders in each region, bus operators, legislators involved in
transit funding, and other stakeholders.
Further research could also focus on refining and adding to the transit
dependency mapping techniques presented. Efforts could focus on refining the
definition of transit dependency or potentially underserved, employing the use of
additional sources of data, or collecting primary data from transit riders or other
stakeholders.

7.7 Conclusions
There is a lot of potential to improve Massachusetts regional transit systems.
The four systems presented in the case studies in this thesis are especially positioned
to thrive if given the opportunity. The demographic profiles of each region show
that there is a lot of transit dependency in these areas, but they also indicate that
there is latent potential for ridership to fill robust transit systems. Results of the
preliminary transit dependency analysis presented here indicate that 14% of the
combined regional transit dependent population is potentially underserved, solely
based on proximity to bus routes. This analysis does not quantify other ways current
riders may be underserved, but qualitative analysis indicates that there is room for
service improvement in several areas. In particular, extended night, weekend and
holiday service; more frequency of buses; and more direct service routes are
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important areas to focus service improvement. With adequate funding and the
appropriate input from all stakeholders, regions could build off existing efforts to
improve service and perhaps find additional innovative ways to provide enhanced
service.
It will be an iterative process to build a strong transit advocacy base, improve
operations and lobby for increased transit funding. Each group involved in the push
to improve transit services – advocates, riders, planners, RTA’s and consultants –
plays an important role in the process. Advocates and riders know what riders need
and where current service is failing them, RTA’s know the ins and outs of operating
a transit system, and planners and consultants know how to utilize data and technical
methods to translate needs into design. Now is the time to combine forces to keep
pressure on the state for increased funding and to work together for long term,
holistic improvements to the system.
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APPENDIX A: ACS ERROR MAPS
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APPENDIX B: TRANSIT DEPENDENCY MAPS
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