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Abstract  

 

 This thesis assesses transit accessibility in the Massachusetts Bay 

Transportation Authority (MBTA) service area through two factors: where the 

poor transit access neighborhoods are and what the conditions are of riders’ 

commute to work. This study was carried out by using spatial analysis by 

measuring the level of demand and supply of transportation services. This 

methodology is supported by several studies reviewed in the literature review. 

Once the areas of poor transit access where located, assessment of the daily 

commute from these neighborhoods to employment locations was performed. The 

issues identified from the travel-time assessment includes: the issue of walking 

distance to the nearest bus or train stop, the problem of infrequent and unreliable 

transit services and the lack of pedestrian’s amenities. These findings and future 

research will be essential to guide transportation providers and planners as well as 

municipalities to know where network services need to be extended. 
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Chapter 1: Introduction  

Transportation is one of the most crucial components of a city’s vitality 

because it enables the mobility and the flow of people and goods. Poor transit 

access neighborhoods are present in areas where mass transit options are limited 

and do not keep up with the demand of the population. Existing studies are still 

trying to figure out ways to measure transit accessibility which can be complex. 

Also, current studies focus primarily on identifying the characteristics that define 

an area as poorly accessible in terms of transit services availability and 

performance in multimodal transit services locations. By measuring transit access, 

I can locate areas that count a high percentage of transit dependent people and 

suffering at the same time from a low provision of transit services. By exploring 

poor transit access neighborhoods, we can also gain insight on whether poor 

access is exclusive to poor communities.    

 

 

 

 

 

 

 



 2 

 

Figure 1.1. The MBTA service area 

 

 The purpose of the study is first to describe the nature of a poor 

transit access (PTA)1 neighborhood as it relates to the MBTA service area region. 

                                                            
1 Poor Transit Access (PTA): will be the acronym for “poor transit access” throughout the study  
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This definition is informed by not only service and access information. Second, it 

is to identify where poor transit access areas currently exist from measuring the 

concentration of transit dependent population within the service area and 

measuring the level of transit service available. Third, I interpret the results of this 

analysis from assessing the travel-time of three different PTA neighborhoods to 

major employment locations. The thesis study is focus on conducting an 

investigation within the boundary of the study area. The MBTA is the public 

agency responsible for operating most public transportation services in Greater 

Boston, Massachusetts. The transit network of the MBTA consist of commuter 

rail, subway, bus (local and express) and boats (ferries).  The MBTA has in total 

174 bus routes, 14 commuter rail routes, 9 subway routes and 3 ferry routes. The 

MBTA serves over 4.8 million people for a service area for a service area of 

3,200 square miles. For a weekday service the MBTA ridership is around 1.3 

million trips. (MBTA 2014). The MBTA service area for this study has been 

limited to 58 municipalities, which counts in their boundary bus lines. These 58 

municipalities are within five different counties Suffolk, Essex, Plymouth, 

Norfolk and Middlesex. 

A. Research questions  

For a better organization and understanding of the PTA issue, the study will 

answer the following research questions:  

A) What are the characteristics of a neighborhood that is poor in transit 

accessibility?  

I plan to answer this question by describing what conditions and circumstances 
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create barriers to transit access, according to current studies.  

 

B) How do we measure the level of PTA using spatial analysis methodology? 

I will provide answers to this question by examining current studies, then by 

determining the best methodology to spatially locate zones of poor transit access 

using Geographic Information Systems analysis in ESRI’s ArcMap.  

 

C)  What are the commute conditions affecting PTA areas’ residents on a daily 

basis? 

I will answer this question by describing the commute conditions of PTA 

neighborhood residents and highlight the problems they are confronted with on a 

daily basis.  
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Chapter 2: Literature review   

 
In this chapter, I am going to describe the conditions in which an area is 

considered poor in transit accessibility based on current studies. Then, the 

literature review will also inform the different methodologies used to measure 

transit access and highlight how studies have interpreted the results of their PTA 

analysis.   

A. Description of a PTA neighborhood 

First, in attempting to describe an area of PTA it is important to define the 

term transit-dependent populations from the current studies. Indeed, transit 

dependent populations are mostly concentrated in areas of low-transit access from 

not owning a vehicle and also frequently suffering from insufficient level of mass 

transit service that do not respond to their transit demand. Jiao and Dillivan 

(2013) Xiang Chu (2015) in her study defines a transit dependent persons as 

individuals who is: (1) too young or too old to drive, (2) in the low income groups 

and cannot afford to drive, or (3) physically incapable of driving (Chu 2015). In 

most cases, people who rely on public transportation for daily activities are the 

ones in the greatest need of transit services because having less access to 

employment opportunities, institutions of higher education, and social services, 

can hinder their participation in society. PTA neighborhoods are mostly present 

because of transit subsidies that are concentrated primarily towards serving low-

density population, wealthy communities rather than implementing these 
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incentives on high density and low-income population. (Jiao and Dillivan 2013)   

Studies have distinguished characteristics that are unique to a PTA area. It 

is the example of a study conducted by Diane Allen (2014) who stated that a poor 

transit accessible neighborhood is mostly distinguished by its urban design 

characteristics, land-use patterns, and street style, all of which can directly and 

negatively impact travel behavior. These PTA neighborhoods, usually have a low 

population density, limited diversity of uses2, shorter sidewalks, short bike routes, 

and a car-oriented design. Land use characteristics in these neighborhoods are not 

conducive to transit-oriented means because of the low density land use patterns 

which generate longer travel distances and longer travel times for the residents. 

Low transit accessible areas are also characterized by patterns such as the 

frequency of service and the locations of stops and stations, which determine the 

time it will take a user to get to his or her destination. According to Allen, a 

person is confronted to a poor transit access if the time it takes to walk to a stop is 

weighted on average 2.2 times the duration he/she spent on the transit vehicle. 

Joining these concepts of low frequency and inaccessibility of transit 

services,Walker highlights  in his book,  Human Transit: How clearer thinking 

about public transit can enrich our communities and our lives,  that there are 

seven commandment that a useful transit service must meet to be qualified 

efficient which are (1) “it takes me where I want to go”  (2) it takes me when I 

want to go (3) it is a good use of my time (4) It is a good use of my money (5) it 

                                                            
2 Limited diversity of uses: referring to commercial, residential, cultural and institutional uses of 

the neighborhood.  
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respects me in the level of safety, comfort and amenity it provides (6) I can trust 

it (7) it gives me freedom to change my plans.” (Walker 2012)3  

In addition to the characteristics, a neighborhood with poor transit access 

is distinguished by the demographics of its transit users. Usually there is a lack of 

inefficient transit services in semi-urban areas where it is assumed that everyone 

drives a car however more buses run in those neighborhoods than light rail and 

other improved system of transportation, studies have determined that poverty is 

associated with bus riding with bus riders being on average less affluent than 

riders of light rail (Allen 2014) 

Yue Zhao (2015) is adding a methodology of to the definition of Allen 

about PTA neighborhoods, by analyzing external and internal factors impacting 

the ridership of populations. Zhao in her study run a multiple regression analysis 

to determine what factors have a negative impact on the daily ridership in 

Richmond city. She selected fourteen independent variables including total 

population, population density, income, number of vehicles per household, 

population density, household density, unemployment rate, acres (the size of each 

block group), low-skilled employment, employment density, black ratio, and 

female ratio, low-education, and bus line count. The dependent variable she 

selected was the daily number of passengers boarding at any bus stop. The 

analysis was conducted at the block group level. She found that variables such as 

total population, acres, employment density, income, low-skilled employment and 

bus line count have a high, statistically-significant impact on daily bus ridership. 

                                                            
3 Walker,2012: original emphasis of words from the author’s book.  
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Variables including the number of vehicles, population density, household 

density, black ratio, female ratio, low education, household and unemployment 

were found not to have a significant impact on daily bus ridership. Overall, the 

number of bus lines and income were found to be the most significant factors 

impacting the daily number of passengers boarding the bus (Zhao 2015). 

 

B. Supply and demand methodology  

After distinguishing what makes a neighborhood to be poorly accessible in 

terms of transit, in this section I am going to identify one of the methodologies 

used in previous studies to measure the level of PTA from current studies. The 

first methodology identified is computing the supply and demand levels of transit 

services, it is a formula that was initially developed by the U.S Department of 

Transportation. In current literature studies, the methodology was used by Jiao 

and Nichols (2015) when investigating transit access for the cities of Austin, 

Dallas, Houston, Fort Worth and San Antonio.  It requires a calculation of the 

transit supply and the transit demand in each area of study, and followed by the 

subtraction of the demand from the supply. Demand is calculated by first 

determining the number of household drivers. It is then subtracted from the 

number of vehicles available in order to get the transit-dependent population. In 

this study, these data were joined with GIS shapefiles from the US census bureau 

at the block group level and mapped. Supply was then measured using seven 

criteria: number of transit stops, frequency of transit services, number of transit 

routes, total length of sidewalks (in miles), total length of bike routes, total length 
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of low speed limit roads, and intersection density. Geospatial data for each of 

these seven criteria were spatially joined in GIS with block groups. The transit 

gap (supply-demand) was then mapped. The map results identified areas within 

the four cities where transportations needs were far greater than the transportation 

service (Jiao and Nichols 2015). The results showed that the city of Houston had a 

larger transit-dependent population (38.22% of total population) than the other 

four cities. However, one limitation of this study was its failure to incorporate 

socio-economic characteristics of the population in the analysis. 

Another study by Jiao and Dillivan (2013) using the same supply and 

demand methodology analyzed transit gaps for the cities of Charlotte, Chicago, 

Cincinnati and Portland. The measurement of each transit- demand and supply 

was determined at the block group level. This study is slightly different from Jiao 

and Nichols (2015) because here they used a limited number of variables to 

measure the supply level—four instead of seven. These included the number of 

bus and rail stops, the frequency of service, the number of transit routes and the 

length of bike routes and sidewalks (in miles).  Demand was calculated as the 

number of vehicles available minus the number of household drivers. Each 

criterion was divided by acres to get a density value and then a z-score value, 

which was used to aggregate them (Jiao and Dillivan 2013). The aggregated 

demand and supply are subtracted to get a final value for each census block group 

in order to determine the lack of supply. After the transit gaps areas were mapped, 

results showed that Chicago has the largest transit system of the four cities, 

Charlotte has the largest urban area but the smallest transit system. Whereas 
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Portland is much smaller physically but the city has a larger transit system, 

Cincinnati has the second smallest urban area and the second smallest transit 

system. The study reflected the socio-economic characteristics of the population 

living in areas of transit gaps, indeed, most block groups with demand of transit 

are located in low-income areas at the inner-city neighborhoods.  In Cincinnati the 

neighborhood that had the highest block group of transit dependency was 

observed in the West-End and Pendleton neighborhoods which is a low-income 

and historic area of the city. In Chicago the areas of poor transit access are located 

in the farthest north neighborhoods. The study determines that Charlotte’s highest 

concentration of transit-dependent population are located in suburban or rural 

areas of the city because it is mostly considered a car-oriented city. While this 

methodology seems to be very accessible and comprehensible, the supply and 

demand level measurement of this study seems to be empty not really highlighting 

the socio-economic and demographic characteristics data in the maps. In cities 

like Charlotte, low transit access areas are located in rural/semi-urban 

neighborhoods, however little is known if those populations are low or high 

income populations who are either able or not able to drive. 

C. Supply and demand methodology with socio-economic 

and demographic variables  

In this section I am going to identify from other studies a second 

methodology used to measure transit access which is the supply and demand 

methodology that includes socio-economic and demographic variables. It it the 

case of the study conducted by, Toms and Song (2016), who were able to locate 

areas with poor transit access in Jefferson County in Kentucky. The uniqueness of 
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this study compare to the methodology of Jiao and Dillivan (2015) is that Toms 

and Songs (2016) calculated differently the supply and demand levels of transits 

while weighing and taking into account socio-economic and demographic 

characteristics of the population. The reason for this consideration is that demand 

for public transit is influenced by economic and demographic nature of the 

population and supply can be constrained by the number of routes, routes 

characteristics, and public policies that varies across cities. Thus, an effective 

evaluation of mass-transit services should be examined in social, economic, 

demographic, spatial, and in physical characteristics conditions. In order to 

measure transit supply, Toms and Songs (2016), combined measures of service 

frequency (number of bus stops number of arrivals) and access distance (400m 

walking distance buffer around each bus stop) and then computed them for each 

census tract. The demand level was obtained by using socioeconomic and 

demographic variables such as percent of unemployed, households below the 

poverty line, households without a car. Each of these variables was weighted with 

indicators of low trip making behavior (persons aged over 60 years, low-income 

households, adults not in the labor force). Then after both demand and supply 

level were computed for each census-tract they were standardized. The supply, 

demand and gap maps were created separately and this time the values were 

ranked in different categories from low to very high distribution (Toms and Song 

2016).  The results highlighted that the outer areas of the cities have less access to 

public transit services. In Jefferson County, areas of PTA count a number of 

populations that are above average rate in terms of transit need and demand, are 
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unemployment as well as people that are under the poverty line. In addition, over 

half of the census tracts have shown percentage of populations above average in 

terms of transit need and demand are foreign born populations. Socio-economic 

factors were highlighted in these results and factors such as age, employment 

status, income and percentage of foreign born and minority population were 

above average rate in PTA zones which informs a lot about an equity problem in 

terms of transportation accessibility among the most disadvantageous groups of 

transit users (Toms and Song 2016). 

Using the same methodology of calculating the demand and supply with 

socioeconomic and demographic variables, Currie (2010) was able to determine 

areas where transit gaps were located for a large city like Melbourne in Australia. 

Like Toms and Song (2016), Currie (2010) calculated the need scores by 

weighting it with indicators about the social groups characteristics as well as the 

spatial distribution of the population. The supply level was determined using 

frequency indicators and access distance (buffer zones) for each census collector 

districts. The results scores of each supply values were grouped into seven groups 

from low to very high level of supply transit that was mapped in GIS. The same 

process of computing demand level in Tom and Song (2016) was used and value 

scores of demand was grouped into seven groups (from low to very high). The 

PTA areas were located by identifying the highest needs score and the lowest 

supply scores and it concerns neighborhoods located at the between outer and 

inner/middle Melbourne. The limitation of this study is that it doesn’t provide 

extensive information about the socio-economic characteristics of the population 
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living in those transit gaps area of Melbourne (Currie 2010).  

Like the strategy of Currie (2010) and Toms and Song (2016), Jamilio and 

colleagues (2012) made a similar analysis in Santiago de Cali in Colombia by 

taking into account socio-economic and demographic characteristics. The study is 

mainly focusing on explaining the close relationship between social exclusion and 

access to public transport in a city where there is a high level of inequality, low 

spatial quality of districts in the city, informality of settlement and public 

transport. The difference with the study conducted by Currie (2010), Toms and 

Songs (2016) is that Jaramillo and colleagues (2012) have modified the socio-

economic and demographic variables and their weightings that are compatible to 

the context of Santiago de Cali. Variables such as level of crime, level of 

accessibility to health services, recreation and economic activities were taken into 

account depending on what district the population find themselves in. The new 

socio-economic and demographic variables index was obtained by the application 

of a multivariate analysis that helped determine the strong factors limiting people 

to access transit services. The weightings of the variables were recalculated as a 

proportion of the total sum. The supply index was determined using the same 

formulas in Currie (2010), values were standardized and classified in seven 

categorizes (very low, low, medium low, middle, medium high, high very high). 

Results have shown that districts in the south of the city shows a high provision of 

transit, districts in the East central, West and Southwest zones shows transit gaps 

in terms of transit services. In terms of socio-economic and demographic 

disparity, PTA areas show correspondence with a socio-economic situation that is 
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the worst compare to the other districts characterized with higher level of 

illiteracy, crime, unemployment and inhabited by low-socio economic strata that 

do have poor access to a private motorized vehicle. (Jamillio et al 2012)  

D. Transit scores and socio-economic and demographic 

mapping- methodology  

In this section of the literature review, a third methodology of measuring 

transit access is going to be described which consist of computing transit scores 

from transit stops. Indeed, this methodology has been used in a study conducted 

by Martin Prosperity Institute (2011) that mapped the transit scores for the city of 

Toronto. Transit score developed from the number of transit vehicle stops within 

a distance of 500m of the center of each census block of the city made during 

weekday services (from 7am to 8pm). The measurement examined the 

distribution of transit access in the city, not surprisingly transit scores were higher 

in the downtown area which is serviced by a variety of transit systems (streetcars, 

buses, subways). The areas with a lower transit score were located in zones 

further from the downtown core of the city. (Martin Prosperity Institute 2011)  

Using the findings from the Martin Prosperity Institute (2011) , Xing Chiu 

(2015)   mapped census data variables that shows the socio-economic 

characteristics of the city residents in order to locate PTA areas. Indeed, she 

mapped variables such as family income level, unemployment level, percent of 

population on social assistance, visible minorities and new immigrants. Her 

spatial analysis was correlating with the transit score maps of the Martin 

Prosperity Institute. Thus, neighborhoods with the lowest family income level, 
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highest unemployment level and highest minorities’ residents have a lowest 

transit scores. (Chiu, 2015)   

E. Time-based travel time and accessibility measurement 

while considering socioeconomic and demographic 

variables.  

In this section of the literature review, I will describe the third 

methodology used to measure transit access which is a whole new approach based 

on how long transit-dependent people travel from one place to another. Indeed, 

some studies have used the methodology of measuring the travel time and 

accessibility to transit services from transit-dependents’ origin (home) to their 

destination (employment center or supermarkets). In addition, these studies have 

combined the travel time to socioeconomic and demographic variables in order to 

assess if there is inequity in transit services distribution. This is the case of a study 

conducted by Farber and colleagues (2014) in Cincinnati, Ohio to measure “food 

deserts”. Similar to analyzing poor transit access neighborhoods, measuring food 

deserts is informative about the transportation condition of the population that 

want to get access to a destination. This study is relevant because it provides a 

methodology of assessing the accessibility level of the population to healthy food 

vendors, since their mobility can be largely constrained by routes and scheduling 

of the local transit system. Faber and colleagues (2014) used General Transit Feed 

Specification (GTFS) file of the city’s transit system to calculate the time it takes 

to travel from each census block to the nearest supermarket as well as the travel 

time across the transit lines at different times of the day. They took into account 

transitions time between streets and transit lines, delay from transit lines to streets, 
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wait time for the trip, in addition to the ride time from the current stop to the next. 

After conducting the travel time analysis from home to destination, Farber and 

colleagues (2014), incorporated socio-economic and demographic variables to the 

measurement by plotting them into statistical graphs with the values of the travel-

time to supermarkets. Results have shown that people identifying as black or 

African American and older adults tend to have a lower level of good access to 

supermarkets. Also, there are several predominantly white neighborhoods with 

very low levels of access to supermarkets throughout the day. Concerning the 

income level of the population, those below the poverty line have slightly higher 

levels of transit-based access compared to those above the poverty level. 

However, is important to notify that 40% of the population living in poverty has 

less than 40% access to a supermarket within 20 minutes. Farber and colleagues 

(2014) have seen that even if the income results do not line up with the hypothesis 

of transportation mismatch, with low-income groups having a higher accessibility 

to transit-services, the fact of not owning a car is still a major concern if they want 

to access to supermarket within 20 minutes of travel-time.  

More, based on travel time measurement, Foth and colleagues (2013) 

conducted a study in the city of Toronto, in order to see if the distribution of 

public transit system is equitably distributed from 1996 to 2006 after several 

transit projects in the region. The methodology first identified socio-economic 

and demographic variables related to commuting to work, these are the median 

household income, percent of immigrants, percent household that spend more 

30% of income on housing rent. Then, the authors used a correlation matrix to 
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make sure that the selected variables relate to each other and the social indicators 

are grouped by deciles to see if there are trends in accessibility and transit travel 

time. After, measured the accessibility level to workplaces, for the two different 

years 1996 and 2006. The accessibility level was measured for different job 

categories. In the last part they measured the transit travel time to actual work 

locations with a dataset that contains the home and work locations for all workers 

in the city. The modeled commute time takes into account walking to and from 

transit locations, wait time, time in vehicle and transfer time. The travel time was 

modeled in two different time period for each 1996 and 2006. For each year two 

different maps were created for accessibility and for transit travel time. The socio-

economic and demographic variables grouped by 10 deciles were plotted with the 

travel time estimation like in Farber and colleagues (2014) study. Results have 

shown that the more socially disadvantaged census-tract are located nearer to the 

city center in 1996 and moved outward in the region in 2006. The most 

disadvantaged groups have better accessibility to jobs and shorter travel-times 

from home to work in 1996 and 2006 compared to all other groups in the city. It is 

concluded that Toronto’s transit system and distribution of job locations seems to 

serve the most disadvantageous groups well. Foth and colleagues (2013) 

recognizes that these results are in contradiction with some of the results used by 

Martin Prosperity Institute.  

Also, in the same process El-Geneidy and colleagues (2015) looked at 

transit access by measuring accessibility and mobility of the transit -dependent 

population that grows constantly in Greater Toronto and Hamilton. In their 
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methodology taking into account socio-economic and demographic factors, a 

composite indicator of social deprivation is calculated at the census tract. The 

social index is composed of four equally weighted variables, including such as 

median income, unemployment rate, number of immigrants in the past five years, 

and number of tenants spending more than 30% of their income on rent. Like Foth 

and colleagues (2013), they organized the social indicators in deciles to help 

identify the 10% most deprived zones. The accessibility measures are based on 

travel times during each period of the day. Two measurement of transit 

accessibility were used at the census tract: the gravity-based measurement and a 

competitive accessibility measurement. Then, the accessibility measurement of 

the transit travel time from to work at the census tract is calculated using the Open 

Trip Planner Analyst, which uses GTFS data to record the time it would take from 

origin to destination. The total travel time takes into account walking time to and 

from stations to census tracts. Results have shown that the most socially 

disadvantaged have greater accessibility, especially in the first deciles, and shorter 

transit travel time than in other census tract. Whereas, the wealthy census tracts, 

mostly in the seventh to ninth deciles, experience the lowest level of accessibility 

to their jobs. This may be due to the fact that more jobs are being offered at this 

time to the residents of the most disadvantaged areas. El-Geneidy and colleagues 

(2015) and Foth and colleagues (2013) study results for the city of Toronto seem 

to be corroborated. For a summary of all the spatial analysis methodologies 

mentioned in the Literature review (Appendix A).  
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F. Discussion  

From exploring current studies on neighborhoods’ poor transit access in 

different cities, the literature review describes PTA areas neighborhoods which 

have a large constituent of transit dependent populations who mostly suffer from 

poor access to transit networks, infrequent and unreliable system of mass-

transportation as well as areas that are not designed to support different 

transportation services systems. From the results of the different studies reviewed, 

PTA neighborhoods can affect both vulnerable and wealthy communities.  

The literature review identified several different methodologies that 

existing studies have used to spatially locate PTA areas using GIS methodology. 

There are four methodologies involved. The first one is the supply and demand 

analysis where the need in transit service is subtracted by the supply in transit 

service in order to locate PTA areas. The second methodology uses the supply and 

demand level of transit services weighted and computed with socioeconomic and 

demographic variables. The third methodology calculates transit scores in either 

by census tract or block group in order to locate areas where transit services are 

needed yet unavailable. The fourth methodology measures accessibility and 

transit travel time from origin to destination to qualify areas of poor transit 

connection and performance.  

The first part of the methodology chosen for my thesis to locate PTA areas 

will be similar to the approach of the supply and demand methodology used by 

Jiao and Nichols (2015) in order to determine the level “availability of service”.  
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The second part of the methodology will assess “quality of transit service” of 

from PTA block groups to major employment locations using Google map tool.  

Google map will give me the travel time of residents within the PTA areas from 

their home addresses to the employment locations. The tool is providing the 

fastest route to get to the chosen destination, in addition to taking into account 

traffic congestion, delays and potential accidents that can occur on the way. 

Assessing the travel time from PTA zones will help give an idea about the 

conditions and the circumstances that residents of PTA areas are dealing with on a 

daily basis.   
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Chapter 3: Supply and demand level measurement 

method  

In this first part of the methodology, I will identify PTA zones by 

subtracting the supply level from the demand level of transit services. The 

demand level will be computed from using demographic variables that indicates 

transit dependency and the supply level will be calculated using variables that 

addresses physical presence and ability to access transit services. Throughout this 

study I will be using the words Supply and Demand level, it is important for me to 

specify the meaning of both words to avoid any confusion. Indeed, supply and 

demand are two words mostly used in economics where supply is referred as the 

amount of a product (good of service) available for purchase at any specified 

price. The demand refers to willingness and ability to consume a given good. In 

my study the concept here is different, if we rely on the economic definition 

supply will refer to the number of trips available for transit riders. But in this 

study the term “supply” refers to the built environment and physical presence of 

transit services because I measured the supply level using variables that takes into 

account the intersection density, sidewalk length, the number of transit stops in 

addition to the frequency of transit services. The supply the term has a broader 

meaning than indicating only the availability of transit services. The demand level 

concept here is still the same referring to the willingness and desire to consume a 

good, in the study it is the need to transit dependent people to have access to 

transit services.  
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A. GIS data and sources  

In this section, I am going to provide more information about the source 

and the major types of datasets used in my methodology.  

Data for the measurement of PTA areas will come from several GIS data 

sources.  There is a dataset that contains socio-economic and demographic 

variables that are retrieved from the U.S Census Bureau especially from the 

American Community Survey statistical survey (ACS). ACS produces population, 

demographic and housing estimates, 1 year estimates (2015) that have been 

selected when extracting the data. Since the spatial analysis will be observed at 

the block group level shapefile of block group level, the other dataset is a 

Tigerline data of block groups within my zone of study, extracted from U.S 

Census Bureau website, which was last updated in 2016.  In addition, datasets for 

this study data are also extracted from MassGIS website, which is the 

Commonwealth’s Office of Geographic Information. The website provides 

shapefiles data format of MBTA bus/rails and ferry routes and stops that are 

updated mainly between 2015 and 2016. Another type of data was obtained from 

U.S Census Bureau which contains employment statistics through using the 

platform called “OnTheMap”. “OnTheMap” is a platform that helps generate 

Origin and Destination Employment Statistics (LODES) data in the geographic 

location selected. It also eases the type of data selection that you want to perform.  

The dataset present variables about the origin and destination location of all the 

workers, their age and monthly earnings. The last important data used in the 

analysis, is coming from the Smart Location Database (SLD) of the 
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Environmental Protection Agency (EPA). This dataset is essential to measure the 

demand and supply level. Indeed, the SLD data contains several demographic, 

employment, land use diversity, and design of the built environment variables for 

every Census block group (CBG) in the United States.  

B. Measuring demand and supply Level  

The demand level is computed using American Community Survey (ACS) 

data of population that are 18 and over and the estimation of total population in 

each block group.  The number of population 18 and over is subtracted from the 

total number of people in each block groups. Demand was calculated following 

the method of Jiao and Nichols (2015), I collected census data about the 

population 18 and over4 living in the MBTA service area. In order to get the 

Transit dependent household population, I applied the following formula:  

  

Household Drivers = (population age 18 and over) - (persons living in group 

quarters)  

Transit Dependent Household Population = (household drivers) - (vehicles 

available) 

I downloaded the age population data for each county within the MBTA service 

area, that I put together and I clipped to the MBTA service area boundary in 

ArcMap. Concerning the number of people in group quarters, the Census data 

already provides these estimations. The population living in group quarters 

                                                            
4 Population 18 and over: In the study conducted by Jiao and Nichols, the household drivers are from the age 

16 and over. In my study 18 and over is more reflective of the driver's age characteristics in Massachusetts 

which is in addition available at the block group level.   
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concerns all the population living in institutions that are not a typical housing-

living arrangement. Like the population 18 and over, the group quarter data was 

downloaded at the block group level for each county within Massachusetts and 

clipped to the study geographical area. Then the number of household drivers was 

computed by subtracting the population from the number of people not living in 

household arrangement. Thus, I had the number of people who are in an age to 

drive and living in household living arrangements called the number of household 

drivers. In order to get the transit dependent household population, meaning the 

number of people who are able to drive and who do not own at the same time a 

vehicle, it is necessary to determine the number of vehicles available in each 

household. Unlike the study of Jiao and Nichols (2015), I was able to get the 

number of vehicles available at the block group level from the ACS database. The 

different number of vehicles in each household was added to each other to get the 

total value of vehicles at the block group level. Next, I used the number of 

household drivers at the block group level to subtract it from the number of 

vehicles available at each block group. Then, to get the z-scores values of the 

demand level of transit services at the block group level, I applied the following 

z-score calculation with the values of the transit dependent people using ArcMap: 

 

Z-Score =(Value-Mean)/ Standard Deviation  

 

For the map display, I got the transit dependent population value which I divided 

by total population to get the percentage of transit dependent people.    
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To determine the supply level, I chose in total six variables that are best 

representing the physical presence and the accessibility of transit services in the 

MBTA service area. Most of these variables are coming from the EPA SLD 

database and MassDOT roads inventory data.  

Six supply variables  

-number of transit stops within each block group  

-number of transit routes (bus/subways and commuter rail routes) within each 

block group  

-frequency of transit services within each block group5 (for weekday services)  

-total length of sidewalks, in miles, in each block group 

-the length of low speed limit roads in each block group 

-the intersection density in each block group  

Transit stops layers were obtained importing the MBTA Bus routes and 

stops, the MBTA Rapid Transit and Trains layers from the MassGIS data layer 

website. These shapefiles have the stops or stations data of the MBTA transit 

services, as well as routes identification names and neighborhood locations for 

buses, subways and commuter rails. For the count of all the transit stops and 

stations, I used the stops or stations layers that I spatially joined individually to 

the block group shapefile which gave me the count of each stop or station within 

                                                            
5 Frequency of transit service: The EPA analyzed General Transit Feed Specification (GTFS) data 

which helped calculate the frequency of transit services for each transit route between 4:00 and 

7:00 pm on a weekday service. For each block group, EPA identified transit stops and routes 

within a distance of 0.25 miles. Then the total service frequency was summed in each block group. 

Values for this variable represents the service frequency per hour of service. The MBTA service 

area happens to available GTFS service data for each block group.   
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each block groups. Then, I merged all the bus stop and station layers together and 

added their counts in each block group to get the count of all stops and stations 

within each block group of my service area.  

The number of bus, light and heavy rail routes were counted in each block 

group using the similar process with transit stops and stations. I spatially joined 

the variables individually to the block group layers to get their counts within each 

block group of the MBTA service area. I merged all the route layers together, in 

order to have the total transit routes count within each block group.  

Next, I used the road inventory shapefile from MassDOT that has a record 

of all the road speed limits in Greater Boston. All the roads with the speed limit 

that is no more than 35 mph were selected in the attribute field in ArcMap and 

spatially joined with the block group shapefile. 

For the Sidewalk length (miles), the process was more complex because I didn’t 

have the sidewalks length in the road inventory data of MassDOT. However, the 

dataset had the attribute information of the right sidewalk width and left sidewalk 

width. Since the shape length feature was provided in the road inventory data, I 

used it because it takes into account the length of all the features present in the 

dataset. I selected only roads that had sidewalk width by entering the formula 

"Lt_Sidewlk" > 0 OR "Rt_Sidewlk" > 0 in ArcMap which I exported into a new 

shapefile. I then converted new shape length geometry that has the length 

measurement of the MBTA service area into miles which I spatially joined with the 

block group layer in order to have the count of sidewalk total length in each block 

group.  
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          For the number of intersection variable, I used the SLD data from the EPA, 

Smart Growth Database, which contains variables that describe the different design 

characteristics of an intersection. Indeed, the shapefile contains many variables of 

intersections that include variables like: auto-oriented intersection per square 

miles, intersections that have three legs per square miles, intersections that have 

four or more legs per square miles, intersections in terms of pedestrian oriented 

and intersections that have three and for legs per square miles. To take into account 

all types of intersections present in the MBTA service areas, the different types of 

intersections were added together to have one unique intersection density variable:  

[D3bao] + [D3bmm3] + [D3bmm4] + [D3bpo3] + [D3bpo4]6 

 This one variable was joined to the block group layer of the MBTA service area in 

order to have a count of the intersection density in each block group.  

EPA has helped calculate the frequency of transit services based on 

General Transit Feed Specification (GTFS) data, this data was calculated based on 

the arrival of buses, trains at each stop for each hour of service between 4pm to 

7pm which are considered rush hours. The frequency count was spatially joined to 

the block group shapefile to get the count of frequency of transit services in each 

block group. 

            Once the count of each variable was calculated at the block group level 

using the spatial join function in ArcMAP, the values of the six variables were 

                                                            
6 [D3bao] + [D3bmm3] + [D3bmm4] + [D3bpo3] + [D3bpo4]: attribute names in the EPA SLD data of the 

different types of intersections.  
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divided by the number of acres in each block group. After, the z-score of each 

variable was computed using the formula: 

Z-score= (Values -Mean)/standard deviation 

When the z-scores of the values were obtained, the six variables were aggregated 

together.  

In order to get the transit gap, I used the z-scores values of my six variables 

(supply) that I subtracted from the transit dependent people (demand) using the 

field calculator field in ArcMap. 

 

Supply-Demand= Transit Gap  

 

C. Assessment of the travel-time from PTA areas to 

employment locations  

 

In the second part of my methodology, I will next address the quality of transit 

services present in the zones of transit gaps. I am going to first locate the major 

employment centers in the MBTA service area and I am going to select three block 

groups based on their distance from the downtown to employment centers, the income 

level, as well as the racial demographics. Then, in order to assess PTA conditions in these 

block groups, I will evaluate residents’ walking distance to the transit stops, travel fare to 

the employment locations and condition of their trips.  

Employment points were downloaded from On the Map platform of the U.S Census 

Bureau, which has origin-destination employment statistics. Employment data has been 

downloaded for each county within the MBTA service area. Then, all the counties 
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employment points were merged together and limited within the MBTA service area. 

Then, I did a density analysis by using the point density tool, I selected as an input layer 

the job locations points within the MBTA service area. I chose a raster cell size of 10 to 

present more emphasis to the result and a search radius of 2,000 square miles. Choosing 

this search radius means that the values of the point density will represent the number of 

jobs within 2,000 square miles. Then, I had the zones with the highest employment 

density highlighted in my map. I decided to overlay my raster (point density analysis) 

information to the block groups shapefile using the zonal statistics function, so that I have 

the average number of jobs within my search radius. I used the zonal statistics as table 

tool in ArcMAp, brought the block group layer as the feature zone data and the job 

density layer as the input value raster. It gave me a table result of the mean density of job 

locations in a search radius of 2,000 square miles. Then, I joined the zonal statistics table 

to the block group shapefile to have the mean density of jobs per block group, highlighted 

in graduate brown color in the result map. Again this part is just for visualization, with 

having the logic the logic that Downtown Boston has the highest employment 

concentration. The number of jobs’ symbology was obtained by classifying the job points 

to graduate symbols, in circles.  
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Chapter 4: Results  

In this section I will provide maps and tables generated from the different part of 

the methodology mentioned above and describe the meaning of the results. In addition, 

this section will show the demand level map, the supply level map and the transit gap 

map. More, tables classifying the 25th neighborhoods with the high demand, the lowest 

supply and the lowest transit gap scores will be presented More, this part will present the 

map of the major employment zones in the MBTA service area as well as the location of 

the three selected block groups for the assessment of the travel-time.  
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Figure 4.1. Transit demand in the MBTA service area. 

 

Figure 4.1. is showing the demand level of transit services that are concentrated greatly 

towards the center of the service area. The darker colors represent block groups with high 
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concentration of people who are highly dependent on public transportation. Transit 

dependent block groups are mostly scattered in Greater Boston area, within those block 

groups 50 to 90 % of the population are in need of transportation services. Block groups 

that countless population in need of transit services are located in the western part and in 

downtown of the study area.   

Table 4. 1. Classification of neighborhoods with the highest demand  

Rank  Transit Demand score   Neighborhood Town 

1 7.31 Peabody PEABODY 

2 5.31 Fenway BOSTON 

3 4.59 Fenway BOSTON 

4 4.16 Brighton BOSTON 

5 4.11 Weymouth WEYMOUTH 

6 3.76 N Cambridge / W 

Cambridge 

CAMBRIDGE 

7 3.76 Quincy QUINCY 

8 3.43 Brighton BOSTON 

9 3.37 Dorchester - North / 

UMass 

BOSTON 

10 3.36 Weymouth WEYMOUTH 

11 3.33 North Brookline BROOKLINE 

12 3.12 LMA / Mission Hill BOSTON 

13 2.96 Malden MALDEN 

14 2.95 Malden MALDEN 

15 2.90 Waltham WALTHAM 

16 2.78 Allston BOSTON 

17 2.76 Lynn LYNN 

18 2.73 Quincy QUINCY 

19 2.73 Quincy QUINCY 
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20 2.71 North Brookline BROOKLINE 

21 2.69 South End BOSTON 

22 2.67 Allston BOSTON 

23 2.66 North Brookline BROOKLINE 

24 2.64 Medford MEDFORD 

25 2.61 Malden MALDEN 

 

Table 4.1. is a classification of all the twenty-five block groups with the highest demand 

level in all the area of observation. The concentration of transit dependent people near the 

center of Greater Boston can be explained by the fact that there is a higher population 

density due to the presence of employment locations and social services concentration in 

downtown. In addition to that, people would mostly not prefer to own vehicles with 

parking spaces prices being high within the metropolitan area. It is expected to have 

block groups with a high percentage of transit dependent people in the outer city area 

with the transit services line (light rails) not reaching these areas which make these 

residents having a limited choice with the type of transportation mode to use. One factor 

to take into account is that the city of Boston counts a lot of block groups in the service 

area therefore, it has the highest population density with 21,118.4 people per square mile. 

Whereas the block groups with the lowest demand level are found in towns, the town of 

Salem to be more specific, with a low population density estimated at 13,926 per square 

mile. (Social Explorer, 2016)  
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Figure 4.2. Transit supply in MBTA service area. 
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Figure 4.2. is showing the supply level of transit services in the MBTA service area. 

Supply level here is relatively predictable because the highest concentration of transit 

supply is occurring in or near the downtown area.  The z-scores values are confirming the 

transit service provision with higher scores found as well as the MBTA transportation 

system, where all the transit lines congregate.  Transit service supply decreases as 

distance from the center increases.  

Table 4.2. Classification of neighborhoods with the lowest supply  

Rank  Transit Supply 

score  

Neighborhood  TOWN 

1 -1.09 Weston WESTON 

2 -1.09 Walpole WALPOLE 

3 -1.09 Woburn WOBURN 

4 -1.07 Walpole WALPOLE 

5 -1.07 Westwood WESTWOOD 

6 -1.07 Quincy QUINCY 

7 -1.07 Weymouth WEYMOUTH 

8 -1.06 Quincy QUINCY 

9 -1.06 Lynnfield LYNNFIELD 

10 -1.05 Randolph RANDOLPH 

11 -1.05 Lynnfield LYNNFIELD 

12 -1.05 Peabody PEABODY 

13 -1.04 Lincoln LINCOLN 

14 -1.04 Canton  CANTON 

15 -1.04 Norwood NORWOOD 

16 -1.03 Saugus SAUGUS 

17 -1.03 Abington ABINGTON 

18 -1.02 Bedford BEDFORD 
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19 -1.02 Waltham WALTHAM 

20 -1.02 Hingham HINGHAM 

21 -1.02 Westwood WESTWOOD 

22 -1.02 Weymouth WEYMOUTH 

23 -1.01 Revere REVERE 

24 -1.01 Avon AVON 

25 -1.01 Quincy QUINCY 

 

 

Table 4.2. is the classification of the neighborhoods that have the lowest provision of 

transit services. Most of the block groups with a low supply are located in outer areas of 

the city. These block groups in terms of transit service presence have only access to the 

commuter rail lines or they just depend on bus services to make the connection to other 

areas. From my supply layer in ArcMap, I have seen that most of these block groups have 

the highest vehicle's count which means that they are less likely to rely on the poor 

supply of transit services in their neighborhood. Surprisingly, most of these block groups 

with the lowest transit services supply, are not in socio-economic disadvantaged 

communities. Indeed, most of these block groups have a median household income level 

higher than the one estimated within the MBTA service area. Indeed, FTA Title VI 

guidelines define a “low-income” person as a “person whose median household income is 

below the U.S Department of Health and Human services poverty guidelines. Because the 

median household income level in the MBTA service area is higher than national level, 

the MBTA uses a different definition of low-income. The MBTA Title VI program 

defines a low-income rider as one whose income-level is less than 60 % of the median 

household income of the MBTA service area. The median household income for the 

years 2008 through 2012 within the MBTA was $69,393, therefore a low-income rider is 
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defined as one whose household income is less than 60% or $43,159. (CTPS 2012) 

Beside the income level, these poor supply of transit services block groups have a low 

percentage of minority population. 
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Figure 4.3. Transit gap in the MBTA service area 
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Figure 4.3 is the showing the transit gap of transit services within the MBTA service 

area. The block groups in green represent the zones that have the lowest level of transit 

dependent population and the highest provision of transit services. These block groups 

are zones that are good in terms of availability of transportation services and also count a 

moderate number of transit dependent people. The zones in brown are block groups 

where people are in need of transit services and have a moderate availability of 

transportation services. The block groups in burgundy color are transit gap block groups 

which count the highest transit dependent people and have the lowest availability of 

transportation services. 

Table 4.3. Classification of neighborhoods with the largest transit gap  

Rank Transit Gap score Neighborhood Town 

1 -8.29 Peabody PEABODY 

2 -5.17 Weymouth WEYMOUTH 

3 -4.46 Quincy QUINCY 

4 -4.32 Fenway BOSTON 

5 -4.23 Weymouth WEYMOUTH 

6 -4.16 Dorchester - North / 

UMass 

BOSTON 

7 -3.86 N Cambridge / W 

Cambridge 

CAMBRIDGE 

8 -3.85 Waltham WALTHAM 

9 -3.72 Brighton BOSTON 

10 -3.56 Walpole WALPOLE 

11 -3.45 Swampscott SWAMPSCOTT 

12 -3.4 Fenway BOSTON 

13 -3.3 Brighton BOSTON 

14 -3.26 Woburn WOBURN 
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15 -3.25 Braintree BRAINTREE 

16 -3.25 Randolph RANDOLPH 

17 -3.25 Medford MEDFORD 

18 -3.21 Waltham WALTHAM 

19 -3.17 Norwood NORWOOD 

20 -3.04 Salem SALEM 

21 -3.03 Wilmington WILMINGTON 

22 -2.99 Malden MALDEN 

23 -2.95 Randolph RANDOLPH 

24 -2.95 Canton CANTON 

25 -2.93 North Brookline BROOKLINE 

 

Table 4.3. is a classification of twenty-five neighborhoods that are in the transit gap 

category. Peabody is the neighborhood that has the highest z-score values.  Most of the 

block groups with high transit gaps are located in the outer area of the center of Greater 

Boston, which is expected with the non-concentration of rapid transit services and high 

dependence on bus services. Few block groups are located in the inner part of Greater 

Boston like Dorchester-North/UMASS, Braintree, North/West Cambridge these areas can 

be transit gaps for different reasons, the population density, and proximity to employment 

centers as well as reliability to infrequent bus schedules. In a recent report conducted by 

MassDOT has identified neighborhoods that have a low frequency of bus services. 

Among the listed neighborhoods, Dorchester-North/Umass was among the areas that are 

fewer than four miles away from downtown and where travel times to these zones 

exceeded 35 minutes. (MassDOT 2012) Several explanations for this long travel time 

include population density, high reliability on bus services that lack on-time performance, 

bus bunching, long headways or excessive delays.  
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Figure 4.4. Employment density in MBTA service area 
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Chapter 5: Case studies of three PTA block groups 

This section will describe the commute conditions of residents of three 

selected transit gap block groups. In order to confirm the poor transit accessibility 

from the transit gaps results, three block groups will be selected based on their 

population characteristics, proximity or remoteness to major employment 

locations and as well as the median income level of their residents. Once the 

block groups are selected and analysis of the travel-time from these areas to 

employment locations will be performed using Google maps tool. Each case study 

describes the travel condition of fictional residents living in poor residential 

apartments and working in the companies that counts the highest employees in 

Greater Boston area. This section is providing a more realistic description of the 

commute conditions in transit gaps neighborhoods.   

A. Block group 1 Located in the neighborhood of Peabody 

Table 5.1 Town/neighborhood description of block group 1. 

Total  

Population 

(2016)   

Density  

(pop/sq.mil)  

Area  

(sq.mil)  

White 

Alone  

  

Black 

Or 

African 

American 

Alone    

Hispanic 

or Latino 

Alone . 

Asian 

Alone  

Median 

Household 

Income  

Transit Services 

(Bus and Trains)   
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52,491 3,161.3 16.21  87.7% 2.4%  6.3% 1.9% $60,596 Bus Routes: 434, 

435, 436 and 465   

Commuter Rail 

Line:  

Newburyport/ 

Rockport Line 

 

 

Figure 5.1. MBTA transit networks in Peabody 

  

1. What does it mean to commute from block group 1? 

In this section, I estimated the travel time from major employment locations 

during rush hours in the morning and in the afternoon using the Google map tool. Google 
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map is the right tool to use because it uses distance matrix api which helps me specify the 

departure time, the mode of transit which takes into account current traffic and possible 

accidents that occurred on a route and may cause delays for the trip.  

The criteria of selection of block group 1 is because of transit gap score, it is the block 

group that has the lowest z-scores of all the neighborhoods in the MBTA service area.  In 

order to assess the travel time, I chose to locate the address of origin in the community of 

Fairweather Apartments which is a 6 story building with 88 units of affordable housing 

units for low-income residents located at 20 Central Street in Peabody MA. Let’s take the 

case of a fictional single mother who works at MGH7 in Downtown, and who is raising 

her two years old daughter who is attending  Teachable Moments8 in Peabody. Theresa, 

is lucky that her sister can drop her daughter at the daycare so she doesn’t have to worry 

about making differents trips for both of her daughter and herself in the morning. In order 

to make it at work before 10 am, Theresa has to wake up 6 am where she has 20 minutes 

to get ready and leave the house.  She will walk about 10 minutes to make it to the 

nearest bus stops, a distance of 965 meters, where she will catch the 4349 bus route, 

which is an “express” bus route that connects Peabody to the downtown area of Greater 

Boston. The Schedule of the 434 Bus Route comes only once during the day (Appendix 

F). Theresa is always anxious not to miss her bus in the morning. Once, on the bus she 

will spend about 1 hour 15 min on the way til the downtown area where her workplace is 

located. 

                                                            
7 MGH: Massachusetts General Hospital, is the third largest and oldest hospital in New England. 

The rationale behind the selection of MGH is because of the hospital is among the largest private 

employers in the Boston area with 24,877 in 2015. Source: Mass General Hospital. Quality and 

Safety. People, Facilities and Services. http://qualityandsafety.massgeneral.org/facilities/ 
8 Teachable Moments in Peabody: The criteria of selection of this daycare location in my story is 

due to the fact that it was one of the  closest and accessible by transit services (bus)  of all the 

daycares in Peabody. 
9 MBTA 434 Bus Route: Haymarket via Goodwins Circle & Western Ave  
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Figure 5.2. Theresa’s morning commute to MGH 

 

Source: Google Map tool (accessed 05/22/2017)  

Once she gets off of work at 3:00 pm, she has to go pick up her daughter at the 

daycare, Teachable Moments LLC, before it closes around 5pm. She has to walk to North 

Station in order to catch the Commuter Rail, Newbury/Rockport Line, then arrive at 3:47 
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pm to Central Square in Lynn and walk about 1 min to get into the 43610 bus route, for 28 

minutes. At 4:43 pm she arrives at Fourth Street at First Ave and walk for 2 min to the 

daycare. Once she picks up her daughter she has to get to another bus before getting to 

her house around 6:00 pm.  

 

Figure 5.3. Theresa’s commute from MGH to Teachable Moments LLC  

 

Source: Google Map tool (accessed 05/23/2017) 

 

 

 

 

                                                            
10 MBTA 436: Liberty Tree via North Shore Mall & Lynnfield Street  
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Figure 5.4. Theresa’s commute from Teachable Moments LLC to her home address. 

 

Source: Google Map tool (accessed 05/23/2017)  

2. PTA characteristics in block group 1   

The first sign of PTA in the Theresa’s case is a limitation in her mobility as an important 

user of public transportation. Indeed, if we go back to the literature review, Walker 

(2012), has described one of the seven elements that determines users’ expectations for 

transit is that it gives users “freedom of choice” we have seen that this element that 

doesn’t really apply in this case. Theresa has to wake up 4 hours before starting her job 

because she shouldn’t miss the 434 bus route, that connects her from her town to Greater 

Boston area. If she misses that one bus, she will have to use other routes options which 

might take longer times and more changes involved. We are seeing that residents in block 

group 1 like Theresa, can’t move from their places freely and spontaneously because of 

low frequency at peak hours. They have to adapt their schedules to the prevalence of 

transit services supply in their neighborhood.  
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The other sign of PTA in the block group 1, is the cost of the commute. Throughout the 

day, Theresa has switched to four different transit lines and bus routes. The morning 

commute to Massachusetts General Hospital cost her $4.00 because she rode on an inner 

express bus route. Then, in the afternoon she took the commuter rail, the 

Newburyport/Rockport Line, till Central Square in Lynn, a fare Zone 2 estimated at 

$6.75. Then, she took two other buses, $2.00 fare each, before getting to her home 

address. In total she has spent $14.75 in just one day. This expenditure just on going to 

work daily can be expensive for a low-income level family. In Theresa’s case she does 

have the choice to other travel modes, these have been the quickest and most efficient 

routes selected overall. Finally, we have seen that block group 1 residents like Theresa 

are confronted to less frequent transit services, to several mode of commute changes and 

as well as a high cost of transit fares. 

B.  Block group 2- Located in the neighborhood of Chelsea  

Table 5.2 Town/neighborhood description of block group 2 

Total 

Population 

(2016)   

Density 

(pop/sq.mil) 

Area 

(sq.mil) 

White 

Alone 

 

Black 

or 

African 

American 

Alone    

Hispanic 

or 

Latino 

Alone  

Asian 

Alone 

Median 

Household 

Income 

Transit Services 

(Bus and Trains)   

39,699 15,902.8  2.21 25.2 8.5% 62.1% 3.1% $47, 733 Bus Routes: 

111, 112, 114, 116 and 

117 

Commuter Rail Line: 

Newburyport/Rockport  
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Figure 5.5 MBTA Transit Networks in Chelsea 

 

 

1. What does it mean to commute from block group 2? 

I chose this block group 2 as my second area of study because it is a zone that is 

located near the inner Greater Boston (distance to downtown Boston) and also this PTA 

block group has been chosen for its population diversity and income level. Indeed, this 

block group has a median income level slightly higher than the low-income group level 

of the MBTA service area.  In block group 2 will take the case of Miguel, a construction 

worker living in a two bedrooms’ apartment that he shares with a friend. He is currently 

working on a site in Downtown Boston of a new high rise building for future retail stores 

and offices. Miguel, doesn’t own a car since Chelsea is not far from major cities in 

Greater Boston, therefore he is a big user of public transportation to get to wherever he 
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wants. Miguel lives at 173 Webster Ave in Chelsea 0215011, which is at 5.9 miles (15 

minutes’ drive) from Downtown Boston. In order to make it to work by 8 a.m. to the site. 

He has to wake up at 6:30 am to get ready, by 7:00 am he is ready to head to work. He 

will walk about 6 minutes to the closest bus station where will take the 111 bus route, 

Woodlawn or Broadway & Park Ave-Haymarket Station, it is a bus that connects 

residents of Chelsea to the inner area of Greater Boston. The 111 bus trip will take about 

28 minutes, once a Haymarket he will easily make the connection to the orange line to 

get to Downtown Crossing.  

Figure 5.6 Miguel morning commute to downtown Boston 

 

Source: Google Map tool (accessed 05/24/2017) 

On the way back, Miguel gets off at 4:30 pm from work. He walks about 6 minutes to 

                                                            
11 173 Webster Ave in Chelsea 02150:  The address location of Miguel, was chosen because from 

ArcMap Webster Ave was the street that was surrounded by homes. Most of the block group was 

mostly dominated by commercial buildings and large parking spaces.  
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catch the blue line going to Wonderland, for a trip of 5 minutes. Then he will wait 

another 7 minutes for the 116 bus going to wonderland where he will spend about 21 

minutes on the bus ride before reaching his home address.  

Figure 5.7 Miguel afternoon commute to his home address 

 

Source: Google Map tool (accessed 05/24/2017) 

2. PTA characteristics in block group 2  

Miguel lives in a block group that is at 15 minutes’ drive (5.6 miles) from the 

downtown but he spends about 40 min every day to get to his workplace. This is a 

problem of efficiency of the “express” bus route, the 111, which is an alternative to a 

long nonstop segment of a transit line.  The 111 bus route functions here as a local bus 

and is not effective due to traffic congestion, possible accidents, closely placed bus stops 

which is causing long bus ride. It is normal that there is a delay in terms of reaching the 

destination point.  
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The other problem that I have observed here is the neighborhood design, with bus stops 

that doesn’t have shelter (Figure 5.8.). Transit shelters are necessary to make sure that 

transit services respect users level of comfort. This criterion is essential for the transit 

system to transmits a message that the system is interested in serving well members of 

the community with pedestrian amenities. Particular standards vary by group but transit 

should adopt these criteria that are valued by all.  

Figure 5.8. Bus stop located at Sagamore and Jones avenues 

 

Source: Google Earth (accessed 5/25/2017) 
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C. Block group 3- Located in the neighborhood of Walpole 

Table 5.3. Town/neighborhood description of block group 3  

Total 

Population 

(2016)   

Density 

(pop/sq

.mil) 

Area 

(sq.mil) 

White 

Alone 

 

Black 

or 

African 

American 

Alone    

Hispanic 

or Latino 

Alone. 

Asian 

Alone 

Median 

Househol

d Income 

Transit 

Services 

(Bus and 

Trains)   

25,125  

1,177.8 

 20.44 90.8% 2.5 % 2.7 % 3.0%  $ 97, 

630 

Bus Routes: 

34 

Commuter 

Rail Line: 

Franklin 

Line 

 

Figure 5.9. MBTA transit networks in Walpole 
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1. What does it mean to commute from block group 3?  

Block group 3 is located in the Town of Walpole, the reason why it has been 

selected is due to the fact that is it a mostly advantaged population with the median level 

higher than the low-income level within the MBTA area and there is a low presence of 

minorities. This makes this block group have socio-economic and demographic variables 

that do not usually predict dependency in transit services. However, my results 

highlighted it as a community in the red zones (transit gap) category. For this analysis, 

we will take the case of a young professional, John.  John works in a pharmaceutical 

company in Waltham and he just moved to Walpole from London.  He didn’t receive yet 

the car that he just purchased, therefore, he is highly dependent of public transit to go to 

work. He has to be at work by 9a.m and get out from his employment place by 5 p.m. 

John lives in the upper side of block group 3, at 236 Elm Street12, in order to make it by 9 

a.m. In order to make it on time, at Eyegate Pharmaceuticals Inc.13 in Waltham, he has to 

wake up at 6:30 am in the morning to get ready. By 7: 15 am he steps out from the house 

to walk about 12 minutes (0.6 miles) to the commuter rail stop. He takes the Franklin line 

that will take him till Greater Boston for a 34 minutes’ trip. Once a Back Bay station, he 

will get into the 502 bus route, Watertown Express bus route, for another 10 minutes’ 

ride. Then, he switches to another express bus route the 554 Waverley, for another 29 

minutes’ ride to Beaver Street before getting at his workplace. 

 

                                                            
12 236 Elm Street, Walpole MA: It is the home location of John, I chose this address because block 

group 3 in my result is mainly located within the upper side of the town of Walpole, and the upper 

side of the town doesn’t have any transit service availability.  
13 Eye gate Pharmaceuticals Inc: The reason behind this address selection is that Eyegate 

Pharmaceuticals Inc. is located in Waltham which is a municipality, from our Job employment 

map, has a high concentration of employment locations in the Pharmaceutical or Information 

Technology field.  
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Figure 5.10. John morning commute to Eye Gate Pharmaceuticals.  

 

Source: Google Map (accessed 2/25/2016) 

 

At 5 p.m. after getting off from work he has to walk about one minute to take the express 

bus number 554, Downtown via Trapelo Road, for a 34 minutes ride. Then, he switches 

to another bus route the number 502, Copley express, for 12 minutes till Stuart Street (in 

Downtown Boston). Once get in off from the 502, he has to take the heavy rail, Franklin 

line for another 40 min trip till Walpole, and he will walk for 11 minutes to his home 
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address.  

Figure 5.11. John’s evening trip to his home address.  

 

Source: Google Map (accessed 2/25/2016) 

 

2. PTA characteristics in block group 3 

The first problem of PTA in John’s situation is walking a long distance to the 

nearest bus stops. We have seen from the Walpole transit network map that there is no 

bus line going inside the block group 3, for that John has to walk a long distance (12 

minutes’ walk= 965 meters) to the commuter rail line stop. Accessibility in a transit 

system is key if public transportation providers if they want to be competitive with the 

efficiency of private vehicles. The literature review above mentioned that a person is 
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experiencing a poor transit access when the first walking distance to the nearest bus stop 

is more than 800 meters to a subway station or 400 meters to bus stops. (Toms and Songs 

2016) John has to walk daily more than that distance to get to the Walpole commuter rail 

station.  

 The second problem that he is experiencing is a problem of connectivity, John is 

going to Waltham which one major employment center in the MBTA service area. There 

should be a concentration of different mode of public transit around this area to help 

people gain time in accessing his workplace. For instance, John has to take the commuter 

rail line from Walpole till Downtown Boston (East side of the MBTA service area) and 

switch to two different buses to get to Waltham (West side of the MBTA service area).  

The third issue with living in block group 3 is that the fare of transportation to Waltham 

from switching from different transit modes. Indeed, for going and coming back from 

work, John has switched in total to six different transportation modes, this means he will 

purchase more tickets for each of the mode of transportation. Walpole is located in zone 4 

(Appendix G). The commuter rail fare service in zone 4 is $8.25. The bus fare service for 

the 502 express bus is $4.00 and the 554 bus is $2.00. In total John spent daily $28.50, 

which is higher than the fare expenditures of Theresa. Finally, living in block group 3 

residents like John are confronted to issues like a poor accessibility to public 

transportation modes with long distance walk to the closest bus stop. Also, there is a 

problem of transit connectivity having to make longer trips just to be able to get to areas 

that have direct transit lines going to his workplace. Like Theresa, John is also confronted 

to high cost of the fare ride, especially by living in a remote zone the commuter rail fare 

is higher for him.   
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Chapter 6: Recommendations and conclusion  

 In this last section of my thesis, I am going to summarize the answers to my three 

main research questions based on the findings of my literature review and the results of 

my own research. I will then describe the implications for practice, policy and theory that 

the results of my spatial analysis generated. Additionally, I will describe in detail what 

future research can be conducted to augment our understanding of public transit 

accessibility in the MBTA service area.  

A. Research questions and summary answer 

A) What are the characteristics of a neighborhood that is qualified to be poor in 

transit accessibility?  

A neighborhood that is qualified to be poor in transit accessibility has a large 

percentage of transit dependent residents. Transit dependent populations are either too 

young or too old to drive; can’t afford to drive or are low-income; or are physically 

handicapped and incapable of driving. Transit dependent people in these neighborhoods 

are dealing with the low presence of and infrequent transit services, longer distances 

between stops and stations, and longer time spent on transit. In addition, PTA areas have 

specific urban design characteristics which include: low population density, limited 

diversity of land uses, shorter sidewalks, short bike routes and more car oriented designs.  

B) How do we measure the level of PTA using spatial analysis methodology? 

Where are the PTA areas located in the MBTA service area?  

From the current studies, we have seen various spatial analysis methodologies to 

identify PTA areas. The first methodology identified is to measure the supply of transit 

services for each block group and determine the demand level of transit services using 

vehicle estimation data and the number of people who are able to drive. Once the supply 



 59 

and demand level are computed, PTA neighborhoods can be located by subtracting the 

supply from the demand. The second methodology identified in the literature review, is to 

use the supply of transit services and the demand level weighted with socioeconomic and 

demographic variables. Socioeconomic and demographic variables are usually unique to 

the city of study. Examples of these variables include: the percent of unemployed 

population, the number of households below the poverty line, and the number households 

without a car. The third methodology identified by current studies is to compute transit 

scores from the number of transit stops available within a distance of 500 meters of the 

center of each census block of the city during weekday services. Then areas with low-

transit scores were compared with socioeconomic and demographic indicators. The 

fourth methodology is to assess the travel time from origin to destination using real-time 

data. The results from the travel-time to destinations are compared with socioeconomic 

and demographic variables to see if the most disadvantaged areas are in need of transit 

service improvement.  In my study I used the first methodology of subtracting the supply 

level from demand. Most of the PTA neighborhoods in the MBTA service area are 

located in block groups that are in the outer area of the MBTA and just few small block 

groups are located in the inner area of the area of observation.  

C) What are the commute conditions affecting PTA areas’ residents on a daily 

basis?  

According to the observations made in the three cases studies, residents living in 

areas of PTA are, first, confronted by the problem of access to transit stops and improper 

accommodation of transit stops. The standard access to a bus is 400 meters and to a 

train/subway station is 800 meters walk, in the case of John I have seen that the walking 

distance exceeded those numbers. Besides the problem of access, there is the issue of 

comfort and safety of riders. For instance, in the second case study the bus stop at 
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Sagamore and Jones Avenues does not have basic amenities such as a shelter, benches, 

trash receptacles, phones, and route or schedule information. Second, commuting from a 

PTA zone means there is a limitation to the users’ “freedom of choice” in terms of 

frequency of the transit services. Indeed, I observed in block group 1 the rider had to 

wake up 4 hours before starting her job because she shouldn’t miss the only bus route that 

connects her from her town to the inner side of Greater Boston. Frequency is key in a 

transportation system because it allows people to move freely and spontaneously from 

one point to another. That is where personal vehicles can be more competitive to public 

transportation. Third, PTA areas’ residents are confronted by costs for their daily trips, 

which can be a big economic issue to a low-income person. Indeed, physiography and 

form of a PTA neighborhood doesn’t usually have a diverse land-use pattern which will 

likely influence travel cost and behavior. Limited diversity of land-use usually leads to 

longer travel distances to get access to social services or employment locations. This 

could entail the use of different types of transit services as well as higher fares because of 

the zone related fare pricing in some transit modes (commuter rail lines). From my entire 

observation the fare range for residents in PTA areas varies between $9.50 and $28.50 

per day, some of these transportation costs can represent a large percentage of a low-

income family’s budget.  

 

B. Limitations and caveats of data  

There were various limitations in this study mostly related with gathering and 

finding data to determine the supply level. Indeed, the supply of transit services 

required the calculation of several variables taking into account neighborhood 

design as well as physical presence of transit services. Data for the bike routes in 

Massachusetts were not available, this variable is essential to assessing 
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accessibility to transit services and highlighting whether or not some block groups 

have more car-oriented street.  Also, the sidewalk length within the area of 

observation was not available, I had to make my own calculations of the sidewalk 

length using sidewalk width of the MassDOT roads layers. There were also 

limitations with real run-time data of subways and heavy rails lines of the MBTA. 

While I had access to the Automatic Vehicle Locator real run-time of trains in the 

MBTA service area, I did not use this because data for commuter rail was 

unavailable. This would have jeopardized the accuracy of the travel time from 

PTA block groups to employments centers. Additionally, these case studies are 

descriptions of what might happen to residents of the PTA areas, these are not 

specific cases to individuals and therefore may not account for all real-life 

conditions around a rider’s daily commute. The choice of addresses are randomly 

selected addresses within the selected block groups.  

C. Implications for practice and policy 

The results of this investigation in the service area have several implications 

for practice and policy. In terms of practice, from the three case studies we have 

seen that most of the PTA block groups are relying on “express” bus services to 

make the connection to a more diverse transit network and riders are spending an 

important time of their trips on these buses that sometimes have long routes. 

Another issue that residents have been dealing with is the walking distance to get 

to the closest bus stop, which is a major factor in addressing transit access. 

Usually on high frequency lines like the 111 in Chelsea, most transit agencies 

tend to locate stops further apart to decrease travel time. However, we want to be 
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able to provide rapid “express” routes while having close bus stops for the riders 

to have an easy access. An alternative is for local buses to gather riders before 

dropping them off at an “express” bus station located in a Metro Rapid System or 

Bus Rapid System(BRT) 14 service area. This system aims to help passengers get 

to their destination in time without delays or having to deal with traffic 

congestion. For instance, currently the 111 bus in Chelsea is very frequent with 

buses running every 10 minutes or less (during rush hour) however the bus has 

several stops (10 stops) to make before reaching the downtown area which is 

extending the trips for passengers. Dedicated lanes can be created by removing 

parking space in streets. Transportation providers can invest in the BRT system, 

which is known to be less expensive than extending a subway system and Metro 

Rapid Systems are known to offer affordable prices for riders.  

 Another implication for practice is for transportation providers to have 

partnerships with companies that provide ridesharing services. Greater Boston is a 

city that is highly dense in terms of land-use diversity and in population. There is 

currently a large presence of ridesharing companies such as Uber, Lyft, Bridj that 

are helping residents to get from point A to point B at an affordable price with 

real-time transportation information available on customers’ phones.  This 

ridesharing sector is growing in the U.S with the revolution of Smartphones 

which increased from 35% to 68% in 2015 (Hahn and Metcalfe 2017). This 

transportation trend can represent a threat for public transportation providers. One 

                                                            
14 Metro-Rapid System or Bus Rapid System: a system of bus services, designed to improve the 

efficiency and reliability of conventional bus system, with having roadways exclusively dedicated 

to buses. This system gives priority to buses at intersections where buses may interact with other 

traffic. It combines the capacity and speed of subway system at a lower cost.  
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solution for cash-strapped transportation providers who want to extend bus 

services or subway lines, is for ridesharing companies to provide a discount price 

for the first/last mile to commuters. This means that transit riders won’t have to 

wait for another bus ride to get to orleave their homes. These partnerships 

between transit providers and ridesharing companies have started to take place in 

cities like Philadelphia, Pennsylvania; Oakland, California; and Tampa,Florida. 

This is greatly benefiting transportation providers. For instance, outside Tampa, 

the Transit Authority would spend about $16 per person per ride for connector 

buses. With private ridesharing for the last mile of the commute each rider is 

getting a discount, which makes riders pay about $2.25 each (Grabar 2017). This 

partnership is great for increasing accessibility to transit by adding more choices 

and flexibility in commuting.  Additionally, this is a great opportunity for 

expanding transportation services by including informal transportation providers 

in the system which is benefiting everyone. 

 An implication for policy is the application and reinforcement of 

“complete streets” policies at the national and local level. Complete streets 

operate in a way to provide the safest and easiest access for all streets users 

including motorists, bicyclists, pedestrians and transit riders to move along an 

urban street. Complete streets include a multimodal level of service which ensures 

streets are shared by all users and not dominated by cars. The complete streets 

concept puts an emphasis on green design which includes street trees, rain 

gardens, and permeable surfaces with plants and soils. The complete streets 

concept also calls for smarter technology design elements that incorporate 
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advanced signals parameters, smart meters, car and bicycle-sharing, large 

sidewalks, benches and pedestrian shelters. Complete streets are important 

because they facilitate walkability which is a key element for riders to be more 

motivated to utilize public transportation. Presently not all towns and cities have 

adopted the complete streets policies and some of the towns where I identified 

PTA block groups have not registered yet for these types of planning projects 

(Appendix H). These types of projects are not easy to adopt because they require 

the collaboration of municipalities, metropolitan planning organizations (MPOs) 

and local planning agencies to balance transportation, environmental and 

community’s needs. Therefore, a clear distinction of roles of the different actors 

must be defined and applied rigorously.  

          D. Implications for theory  

 This study is very important in the field of transportation planning because 

it is the first time this investigation has been done for Greater Boston. Indeed, 

investigating PTA areas within the boundary of a transportation provider’s service 

area is a trending topic in the research field of transportation planning. My 

findings are adding more in terms of assessing what is happening in the identified 

PTA zones. Indeed, since I used the same approach conducted by Jiao and 

Nichols (2015) in their study of locating PTA neighborhoods, their study was 

very brief and not detailed enough in the methodological description of how they 

manipulated the different variables used. In addition, no further analysis was 

provided by Jiao and Nichols (2015) to particularly assess the commuting 

conditions from these areas of PTA to areas of major employment locations. It 
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was also hard to see, from the results of their identified transit gap areas, 

information on socioeconomic and demographic characteristics of those block 

groups which would have been very useful for researchers. Indeed, it would help 

determine if transit gaps are mostly located in low-income communities or in all 

type of communities. I understand that their study has been made for different 

cities in Texas and it will be hard to go through each transit gap block group. 

However, they have selected the first five block groups in each city with the 

highest transit gap score. I believe that an exploration of their socioeconomic and 

racial demographics profile of these block groups could have been useful. It is a 

way to see if transit gap is a transportation issue only found in the most 

disadvantaged communities. It is in this direction that my study is contributing in 

the transportation planning field, the assessment of the travel-time from block 

groups to employment centers have proven that transit gaps are not only found in 

poor communities. Therefore, future researchers cannot anticipate or predict the 

hypothesis of transit provision and assume that high demand is only found in low-

income level and communities of minorities. This anticipation is the flaw found in 

the methodologies in Toms and Songs (2016), Currie (2010) and Jaramillo et al. 

(2012). The reason is these studies have included in their demand measurement 

socioeconomic and demographic variables. My study is moving toward a more 

inclusive and fair analysis of the transit access issues that all communities might 

be confronted with. As planners we have a responsibility to highlight the truth, 

thus guide policymakers in passing laws that benefit all groups.  
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E. Future research 

While this study has located the areas of PTA in the MBTA service area and 

described what might be the conditions in moving from point A to point B, future 

research should be made in determining the nature of travel behavior of the 

residents in the PTA areas. Indeed, in all supply and demand measurement 

analysis, it is not clear to what extent the supply of transit services has an effect 

on the demand. This means that it is possible that people living in outer block 

groups might make the connection from their home addresses to transit services 

by driving. Therefore, it is important to calibrate the findings with both variables 

that are related to transit-dependency as well as variables that are not related to 

transit dependency. Independent variables can include preference to drive, to walk 

or to bike to work. Factors determining transit ridership are variables based on 

criteria such as not having access to private vehicle, being low-income and not 

being able to drive.  This process is important because it will help planners 

understand if travel behavior in PTA areas are explained by transit-dependency 

factors or factors that are independent from transit dependency. Thus, the 

calibration will help transit operators have an estimation of the level of people 

that are dealing with the inconvenience of commuting from PTA areas like 

Theresa, Miguel and John. In addition, the calibration is great to select the zones 

that should be prioritized for intervention.  Indeed, the MBTA service delivery 

policy provides guidelines in how the agency should respond to the need of transit 

riders. Within the service delivery policy, the MBTA developed a Biennial 

Service Plan that contains an evaluation of the performance of existing services. 
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Within the Biennial Service Plan various transportation projects are compared 

through comparative evaluation that will help determine which project represents 

the best allocation of available resources (MBTA 2010). This is a way to select 

the communities in most need of change. Calibration will help determine within 

the highlighted PTA areas the block groups that are in urgent need of intervention.  

 Again, in fairness to all types of communities rich or poor, I am not 

confirming or anticipating that PTA areas are only found in poor neighborhood, 

this analysis is more to be fair to all income groups and all communities that are 

culturally diverse. In addition, further research should concentrate on conducting 

interviews and surveys in the highlighted areas of PTA. This will help further 

obtain input from residents that will help locate where the difficulties of poor 

transit access are mostly felt. This will help practitioners know where 

interventions must be made what type of planning solutions should be set as 

priorities.  

F.  Conclusion 

 Poor transit access can be still an issue in a metropolitan area that has a 

well-developed transit network. The study has defined a PTA neighborhood as an 

area with a high percentage of transit dependent people. It is also a neighborhood 

where there is difficulty reaching the closest bus or train stop/station due to the 

neighborhood characteristics, as well as having to wait for infrequent and limited 

transit services. Living in a PTA area means paying high cost for daily rides in 

addition to longer trips disturbing the reliability of transit services. Measuring the 

level of poor transit access in a study area can be obtained by subtracting supply 
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level and demand level of transit services. Commuting from PTA areas is mostly 

characterized by long walking distances to the nearest bus stop or train station, 

infrequent and low presence of public transit services, high fares and long travel 

distances to reach workplaces. Implications for practice and policy include BRT 

or Metro Rapid System as potential alternatives to improve the performance of 

express buses and also respond to the issue of close spacing of bus stops in local 

streets. An additional suggestion is to encourage the partnership between transit 

providers and ridesharing companies in order to provide more choices for the 

first/last mile for transit riders. An implication for policy is to make sure complete 

streets policies are adopted by municipalities within the MBTA service area, to 

enable safe and comfortable access for all users to transportation services. 
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Appendix A:  Summary of the methodologies in the Literature Review 
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Appendix B: Transit dependent population (100 towns)  

 

Ran

k  

Number of Transit 

Dependent People  

Neighborhood Name  Town 

Name  

Total  Population  

1 2466 Peabody PEABOD

Y 

4519 

2 1931 Fenway BOSTON 2261 

3 1739 Fenway BOSTON 2369 

4 1624 Brighton BOSTON 2290 

5 1610 Weymouth WEYMO

UTH 

4405 

6 1518 Quincy QUINCY 2743 

7 1518 N Cambridge / W Cambridge CAMBRI

DGE 

3201 

8 1428 Brighton BOSTON 2009 

9 1412 Dorchester - North / UMass BOSTON 2091 

10 1409 Weymouth WEYMO

UTH 

2825 

11 1403 North Brookline BROOK

LINE 

2835 

12 1346 LMA / Mission Hill BOSTON 2353 

13 1302 Malden MALDE

N 

2306 

14 1301 Malden MALDE

N 

2830 

15 1288 Waltham WALTH

AM 

3521 

16 1255 Allston BOSTON 1757 

17 1251 Lynn LYNN 2552 

18 1242 Quincy QUINCY 2302 
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19 1242 Quincy QUINCY 1783 

20 1236 North Brookline BROOK

LINE 

1644 

21 1232 South End BOSTON 2140 

22 1227 Allston BOSTON 1476 

23 1222 North Brookline BROOK

LINE 

2409 

24 1217 Medford MEDFO

RD 

2489 

25 1210 Malden MALDE

N 

2517 

26 1204 Randolph RANDO

LPH 

2568 

27 1198 Everett EVERET

T 

2438 

28 1182 Waltham WALTH

AM 

2704 

29 1182 Central / Cambridgeport CAMBRI

DGE 

1823 

30 1180 Quincy QUINCY 2152 

31 1176 Walpole WALPO

LE 

3080 

32 1176 Swampscott SWAMP

SCOTT 

3467 

33 1161 E Somerville / Inner Belt SOMER

VILLE 

2584 

34 1159 Woburn WOBUR

N 

3034 

35 1156 LMA / Mission Hill BOSTON 1499 

36 1154 Braintree BRAINT

REE 

2530 

37 1149 E Somerville / Inner Belt SOMER

VILLE 

2095 
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38 1147 Allston BOSTON 1903 

39 1141 Everett EVERET

T 

2428 

40 1139 Watertown WATER

TOWN 

2247 

41 1139 Everett EVERET

T 

2168 

42 1134 Roxbury BOSTON 2244 

43 1131 Salem SALEM 2903 

44 1130 Brighton BOSTON 2883 

45 1128 South Boston BOSTON 2340 

46 1117 Central / Cambridgeport CAMBRI

DGE 

1847 

47 1111 Fields Corner / Ashmont BOSTON 2362 

48 1107 LMA / Mission Hill BOSTON 1411 

49 1105 North Brookline BROOK

LINE 

2501 

50 1102 Central / Cambridgeport CAMBRI

DGE 

1994 

51 1090 Lynn LYNN 2267 

52 1086 Medford MEDFO

RD 

1790 

53 1082 Norwood NORWO

OD 

2841 

54 1080 Brighton BOSTON 2120 

55 1080 Allston BOSTON 1305 

56 1078 Quincy QUINCY 2481 

57 1072 Quincy QUINCY 2413 

58 1072 Chelsea CHELSE

A 

2089 

59 1071 East Boston / Logan BOSTON 1907 
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60 1071 Beacon Hill / W End / N End BOSTON 1665 

61 1071 Saugus SAUGUS 2246 

62 1066 Quincy QUINCY 2575 

63 1064 Wilmington WILMIN

GTON 

2576 

64 1063 Randolph RANDO

LPH 

2507 

65 1058     2311 

66 1054 Chelsea CHELSE

A 

1783 

67 1052 Beacon Hill / W End / N End BOSTON 1503 

68 1052 LMA / Mission Hill BOSTON 1666 

69 1050 Central Somerville / Union Square SOMER

VILLE 

1813 

70 1041 East Boston / Logan BOSTON 1735 

71 1037 Chelsea CHELSE

A 

2097 

72 1036     2466 

73 1035 Hyde Park BOSTON 2359 

74 1035 East Boston / Logan BOSTON 1857 

75 1034 LMA / Mission Hill BOSTON 2130 

76 1027 Mattapan BOSTON 2201 

77 1024 East Boston / Logan BOSTON 2189 

78 1023 Peabody PEABOD

Y 

2563 

79 1018 Brighton BOSTON 1498 

80 1015 Waltham WALTH

AM 

2322 

81 1010 LMA / Mission Hill BOSTON 1560 

82 1010 Fenway BOSTON 1127 
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83 1006 Peabody PEABOD

Y 

2450 

84 1003 Everett EVERET

T 

2137 

85 1003 Braintree BRAINT

REE 

2416 

86 1001 Fenway BOSTON 1418 

87 1001 Randolph RANDO

LPH 

2456 

88 996 Winthrop WINTHR

OP 

2344 

89 996 Peabody PEABOD

Y 

2802 

90 987 Central / Cambridgeport CAMBRI

DGE 

1834 

91 986 Quincy QUINCY 2185 

92 984 Brighton BOSTON 1457 

93 984 Stoneham STONEH

AM 

2480 

94 981 Lynn LYNN 1745 

95 979 Saugus SAUGUS 2567 

96 978 Revere REVERE 2158 

97 978 Lynn LYNN 2017 

98 976 Brighton BOSTON 1542 

99 975 Charlestown BOSTON 1689 

100 975 LMA / Mission Hill BOSTON 1205 
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Appendix C: Transit supply level with the six variables15 (100 towns) 

 

Rank  Transit Supply   Neighborho

od  

Town  Transit 

Stops  

Transit 

Routes   

Frequenc

y   

Intersectio

ns  

Sidewalks  Low 

Speed 

Limit 

1 -1.09 Weston WESTON 2 0 4 6 0 207 

2 -1.09 Walpole WALPOLE 33 2 4 7 27 62 

3 -1.09 Woburn WOBURN 16 2 5 8 1 125 

4 -1.07 Walpole WALPOLE 6 2 5 9 120 196 

5 -1.07 Westwood WESTWOOD 20 0 4 8 94 164 

6 -1.07 Quincy QUINCY 15 1 11 11 92 235 

7 -1.07 Weymouth WEYMOUTH 2 0 3 14 142 309 

8 -1.06 Quincy QUINCY 2 8 10 11 103 254 

9 -1.06 Lynnfield LYNNFIELD 3 4 4 8 60 100 

10 -1.05 Randolph RANDOLPH 7 8 8 10 144 347 

11 -1.05 Lynnfield LYNNFIELD 12 1 5 10 6 208 

                                                            
15 Six variables: Number of transit routes, number of transit stops, transit frequency count, intersections count, sidewalks count and low speed limit count in each 

block group of the MBTA service area.  
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12 -1.05 Peabody PEABODY 10 6 11 11 60 105 

13 -1.04 Lincoln LINCOLN 4 0 4 6 82 202 

14 -1.04 Canton CANTON 2 0 4 8 85 149 

15 -1.04 Norwood NORWOOD 14 3 5 8 118 222 

16 -1.03 Saugus SAUGUS 8 5 8 8 81 136 

17 -1.03 Abington ABINGTON 6 10 5 9 36 75 

18 -1.02 Bedford BEDFORD 3 15 4 9 96 180 

19 -1.02 Waltham WALTHAM 8 1 6 10 0 132 

20 -1.02 Hingham HINGHAM 2 0 4 7 49 102 

21 -1.02 Westwood WESTWOOD 20 6 3 7 177 336 

22 -1.02 Weymouth WEYMOUTH 40 8 8 10 97 183 

23 -1.01 Revere REVERE 19 1 6 6 32 56 

24 -1.01 Avon AVON 9 0 4 7 105 214 

25 -1.01 Quincy QUINCY 14 1 7 8 66 173 

26 -1.01 Beverly BEVERLY 3 3 3 6 90 156 

27 -1.00 Walpole WALPOLE 11 0 3 7 45 85 

28 -1.00 Stoneham STONEHAM 54 6 13 13 81 191 
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29 -1.00 Burlington BURLINGTO

N 

2 0 4 6 48 73 

30 -1.00 Weymouth WEYMOUTH 3 4 6 8 98 154 

31 -0.99 Bedford BEDFORD 7 13 4 6 44 96 

32 -0.99 Milton MILTON 8 6 7 9 69 113 

33 -0.99 Newton NEWTON 12 7 8 7 70 142 

34 -0.99 Canton CANTON 2 3 3 4 99 149 

35 -0.99 Waltham WALTHAM 6 1 5 5 0 189 

36 -0.98 Beverly BEVERLY 6 18 5 9 79 176 

37 -0.98 Avon AVON 8 0 3 5 56 110 

38 -0.98 Walpole WALPOLE 12 5 4 6 48 88 

39 -0.98 Needham NEEDHAM 20 5 7 8 21 40 

40 -0.98 Peabody PEABODY 9 0 4 7 83 181 

41 -0.98 Woburn WOBURN 18 21 8 11 135 293 

42 -0.98 Peabody PEABODY 6 0 5 8 130 295 

43 -0.97 Waltham WALTHAM 10 5 5 5 68 148 

44 -0.97 Peabody PEABODY 9 4 7 8 36 54 
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45 -0.97 Bedford BEDFORD 2 1 3 8 59 105 

46 -0.97 Lincoln LINCOLN 14 15 7 9 103 199 

47 -0.97 Lexington LEXINGTON 1 0 5 5 47 87 

48 -0.97 Wilmington WILMINGTO

N 

10 5 7 8 71 109 

49 -0.96 Hingham HINGHAM 11 6 8 7 94 180 

50 -0.96 Swampscott SWAMPSCOT

T 

23 16 10 10 95 147 

51 -0.96 Woburn WOBURN 5 1 5 8 113 251 

52 -0.96 Avon AVON 12 23 9 13 68 130 

53 -0.95 Braintree BRAINTREE 11 12 6 9 68 108 

54 -0.95 Newton NEWTON 7 1 7 9 4 411 

55 -0.95 Milton MILTON 8 8 5 4 35 72 

56 -0.95 Walpole WALPOLE 4 1 5 5 27 62 

57 -0.95 Burlington BURLINGTO

N 

13 10 7 7 89 168 

58 -0.95 East Boston / 

Logan 

WINTHROP 52 15 10 13 144 339 
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59 -0.95 Hingham HINGHAM 10 5 3 7 82 155 

60 -0.95 Waltham WALTHAM 2 0 6 9 130 244 

61 -0.95 Lincoln LINCOLN 4 3 3 5 62 90 

62 -0.95 Canton CANTON 2 3 5 6 58 98 

63 -0.95 Braintree BRAINTREE 20 9 6 7 37 63 

64 -0.94 Bedford BEDFORD 9 8 6 7 87 159 

65 -0.94 Stoneham STONEHAM 4 2 6 5 71 117 

66 -0.94 Lincoln LINCOLN 13 19 7 9 75 163 

67 -0.94 Waltham WALTHAM 5 8 9 10 70 106 

68 -0.94 Hull HULL 7 7 3 2 74 145 

69 -0.93 Danvers DANVERS 5 1 4 6 70 133 

70 -0.93 Melrose MELROSE 2 4 6 6 46 69 

71 -0.93 Woburn WOBURN 15 5 4 5 74 114 

72 -0.93 Norwood NORWOOD 20 1 5 7 42 81 

73 -0.93 Weymouth WEYMOUTH 5 6 6 10 79 166 

74 -0.93 Weymouth WEYMOUTH 4 3 6 10 77 147 

75 -0.93 Charlestown BOSTON 69 11 9 11 59 109 
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76 -0.93 Quincy QUINCY 14 9 6 7 59 114 

77 -0.92 Bedford BEDFORD 9 16 4 7 34 94 

78 -0.92 Melrose MELROSE 11 5 6 7 39 64 

79 -0.92 Lynn LYNN 31 4 10 9 38 78 

80 -0.92 Milton MILTON 5 1 7 7 43 77 

81 -0.92 Burlington BURLINGTO

N 

2 1 8 9 65 105 

82 -0.92 Peabody PEABODY 12 2 7 7 18 30 

83 -0.91 Stoneham STONEHAM 16 4 8 10 62 137 

84 -0.91 Needham NEEDHAM 12 25 10 10 84 166 

85 -0.91 Woburn WOBURN 7 7 6 7 61 94 

86 -0.91 Salem SALEM 2 7 5 7 35 48 

87 -0.91 Walpole WALPOLE 23 4 7 8 62 90 

88 -0.91 Weymouth WEYMOUTH 8 1 7 8 35 53 

89 -0.91 Avon AVON 7 2 3 7 34 59 

90 -0.91 Stoneham STONEHAM 18 3 7 8 52 103 

91 -0.91 Winchester WINCHESTER 8 0 6 5 75 98 
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92 -0.91 Needham NEEDHAM 5 6 4 7 60 100 

93 -0.90 Braintree BRAINTREE 7 7 9 7 64 113 

94 -0.90 Peabody PEABODY 16 0 5 7 104 222 

95 -0.90 Woburn WOBURN 8 1 5 8 45 76 

96 -0.90 Walpole WALPOLE 17 6 4 6 47 95 

97 -0.89 Quincy QUINCY 15 13 5 6 68 144 

98 -0.89 Randolph RANDOLPH 14 0 5 6 54 88 

99 -0.89 Beverly BEVERLY 6 3 5 7 68 127 

100 -0.89 Peabody PEABODY 7 0 7 7 67 105 

          

 

Rank  Transit Gap 

score  

Neighborho

od  

Town  Transit 

stops 

Transit 

Routes  

Frequenc

y  

Intersectio

ns  

Speed 

Limits 

Sidewal

ks  

Transit 

Dependent 

People  

1 -8.29 Peabody PEABODY 0 9 4 7 83 181 4080 

2 -5.17 Weymouth WEYMOU

TH 

0 2 3 14 142 309 3420 

3 -4.46 Quincy QUINCY 9 28 10 8 50 96 2391 
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4 -4.32 Fenway BOSTON 3 20 6 4 9 22 2267 

5 -4.23 Weymouth WEYMOU

TH 

3 12 6 7 44 99 2148 

6 -4.16 Dorchester 

- North / 

UMass 

BOSTON 7 10 4 5 29 69 1833 

7 -3.86 N 

Cambridge 

/ W 

Cambridge 

CAMBRID

GE 

5 8 5 4 12 24 2368 

8 -3.85 Waltham WALTHA

M 

0 2 6 9 130 244 2595 

9 -3.72 Brighton BOSTON 7 23 9 7 39 62 1995 

10 -3.56 Walpole WALPOLE 2 6 5 9 120 196 2133 

11 -3.45 Swampscott SWAMPSC

OTT 

16 23 10 10 95 147 2725 

12 -3.40 Fenway BOSTON 0 14 6 8 13 22 2122 

13 -3.30 Brighton BOSTON 0 5 6 7 12 31 1878 

14 -3.26 Woburn WOBURN 0 2 8 5 62 128 2366 

15 -3.25 Braintree BRAINTRE 21 24 10 12 94 151 2027 



 85 

E 

16 -3.25 Randolph RANDOLP

H 

20 23 7 8 75 126 2020 

17 -3.25 Medford MEDFORD 9 48 8 9 43 88 1915 

18 -3.21 Waltham WALTHA

M 

3 4 6 4 23 38 2290 

19 -3.17 Norwood NORWOO

D 

3 14 5 8 118 222 2161 

20 -3.04 Salem SALEM 8 9 6 7 94 148 2250 

21 -3.03 Wilmington WILMING

TON 

5 10 7 8 71 109 1986 

22 -2.99 Malden MALDEN 6 4 4 6 38 58 2159 

23 -2.95 Randolph RANDOLP

H 

0 14 5 6 54 88 1864 

24 -2.95 Canton   3 2 3 4 99 149 1797 

25 -2.93 North 

Brookline 

BROOKLI

NE 

4 9 8 8 37 50 2440 

26 -2.89 Lynn LYNN 18 32 6 8 29 56 1843 

27 -2.87 Canton   3 3 5 7 75 120 1759 
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28 -2.85 Quincy QUINCY 1 15 11 11 92 235 1761 

29 -2.84 Brighton BOSTON 4 66 7 9 27 57 2337 

30 -2.82 Quincy QUINCY 10 14 8 7 93 202 2161 

31 -2.81 North 

Brookline 

BROOKLI

NE 

4 2 5 5 11 22 2079 

32 -2.79 Braintree BRAINTRE

E 

12 11 6 9 68 108 1771 

33 -2.79 Peabody PEABODY 0 6 5 8 130 295 2181 

34 -2.78 Quincy QUINCY 0 14 4 5 29 51 2002 

35 -2.77 Saugus SAUGUS 14 6 8 6 78 127 1730 

36 -2.74 Peabody PEABODY 0 7 7 7 67 105 1912 

37 -2.73 Beverly BEVERLY 3 3 3 6 90 156 1967 

38 -2.71 Quincy QUINCY 13 25 8 8 40 65 1856 

39 -2.71 Stoneham STONEHA

M 

2 4 6 5 71 117 1951 

40 -2.70 Canton    0 2 4 8 85 149 2033 

41 -2.68 Peabody PEABODY 3 14 6 6 66 94 1939 

42 -2.68 Watertown WATERTO 6 16 4 7 35 61 1809 
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WN 

43 -2.62 North 

Brookline 

BROOKLI

NE 

0 4 5 5 13 22 1422 

44 -2.60 Quincy QUINCY 7 19 6 6 31 55 1545 

45 -2.60 Quincy QUINCY 11 12 7 7 43 64 1857 

46 -2.57 Saugus SAUGUS 15 15 7 7 116 223 2057 

47 -2.54 Burlington BURLING

TON 

10 13 7 7 89 168 1531 

48 -2.53 Hyde Park BOSTON 12 7 7 8 35 68 1847 

49 -2.52 Malden MALDEN 5 50 4 7 30 51 1849 

50 -2.52 South 

Boston 

BOSTON 34 110 6 8 140 282 2202 

51 -2.52 Mattapan BOSTON 4 7 6 4 37 62 1629 

52 -2.51 Randolph RANDOLP

H 

12 21 5 6 57 94 1876 

53 -2.51 Allston BOSTON 10 35 6 6 27 44 1706 

54 -2.50 Everett EVERETT 5 7 6 5 26 47 1916 

55 -2.50 Avon AVON 16 8 6 8 59 104 1806 
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56 -2.50 Woburn WOBURN 1 8 5 8 45 76 1756 

57 -2.49 Weymouth WEYMOU

TH 

3 4 6 10 77 147 1641 

58 -2.47 Winthrop WINTHRO

P 

2 7 6 7 36 62 1918 

59 -2.46 Quincy QUINCY 19 6 8 7 64 100 2216 

60 -2.46 Braintree BRAINTRE

E 

5 7 4 6 71 123 1563 

61 -2.46 Walpole WALPOLE 16 17 8 9 100 169 1947 

62 -2.45 Waltham WALTHA

M 

21 4 7 6 70 112 1874 

63 -2.43 E 

Somerville / 

Inner Belt 

SOMERVI

LLE 

8 32 7 7 19 50 1795 

64 -2.40 Peabody PEABODY 6 10 11 11 60 105 1532 

65 -2.39 Malden MALDEN 10 5 6 9 33 49 1954 

66 -2.38 Beverly BEVERLY 18 6 5 9 79 176 2162 

67 -2.37 Newton NEWTON 12 22 7 7 64 140 1980 

68 -2.36 Woburn WOBURN 6 15 7 8 60 131 1666 
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69 -2.35 Brighton BOSTON 0 9 5 7 20 35 1777 

70 -2.34 Everett EVERETT 6 13 5 5 29 49 1882 

71 -2.30 Woburn WOBURN 2 16 5 8 1 125 1509 

72 -2.30 Everett EVERETT 4 13 5 5 32 47 1735 

73 -2.26 Weymouth WEYMOU

TH 

4 3 6 8 98 154 1690 

74 -2.26 Melrose MELROSE 10 14 9 9 81 173 1625 

75 -2.25 Needham NEEDHAM 6 5 4 7 60 100 1828 

76 -2.25 LMA / 

Mission 

Hill 

BOSTON 4 27 6 5 16 44 1855 

77 -2.23 Allston BOSTON 3 11 5 6 13 19 1697 

78 -2.21 Woburn WOBURN 5 15 4 5 74 114 1559 

79 -2.21 Braintree BRAINTRE

E 

10 11 8 9 73 118 1703 

80 -2.21 Revere REVERE 2 13 5 7 31 54 1687 

81 -2.18 E 

Somerville / 

Inner Belt 

SOMERVI

LLE 

6 40 5 7 22 42 1669 
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82 -2.15 Chelsea CHELSEA 1 13 3 4 11 16 1399 

83 -2.13 Quincy QUINCY 13 15 5 6 68 144 1328 

84 -2.12 Medford MEDFORD 11 59 9 10 69 133 1574 

85 -2.12 Stoneham STONEHA

M 

2 12 10 11 107 168 1592 

86 -2.09 Weymouth WEYMOU

TH 

8 40 8 10 97 183 1985 

87 -2.08 Roxbury BOSTON 8 23 5 6 14 24 1573 

88 -2.07 Randolph RANDOLP

H 

9 14 5 6 38 68 1365 

89 -2.06 Saugus SAUGUS 20 16 6 5 65 122 1564 

90 -2.06 Weymouth WEYMOU

TH 

10 2 6 6 36 77 1604 

91 -2.02 Stoneham STONEHA

M 

6 10 7 8 65 163 1387 

92 -2.02 Woburn WOBURN 18 15 7 9 48 116 1859 

93 -2.02 Lynn LYNN 0 12 4 6 22 43 1568 

94 -2.02 Norwood NORWOO

D 

0 20 3 5 59 100 1666 



 91 

95 -2.02 North 

Brookline 

BROOKLI

NE 

2 6 7 6 24 39 1866 

96 -2.01 Revere REVERE 15 55 5 7 44 83 1601 

97 -2.01 Malden MALDEN 4 19 6 4 34 68 1652 

98 -2.01 East Boston 

/ Logan 

BOSTON 2 1 4 5 4 11 1481 

99 -2.00 Lynn LYNN 4 24 6 6 9 15 1315 

100 -1.99 Fields 

Corner / 

Ashmont 

BOSTON 5 18 8 8 25 35 1578 
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Appendix D: Map of the transit gap block groups  
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Appendix E: Table of transit gap score with supply and demand variables (100 towns)  

Rank  Transit 

Gap 

Score  

Neighb

orhood  

Town  Transit 

Supply 

Score   

Transit 

Dependent 

People  

Total 

Population  

Transit 

Stops  

Transit 

Routes  

Freq

uenc

y  

Inters

ection

s  

Side

walks 

Low-

Spee

d 

Limit  

1 -8.29 Peabod

y 

PEABO

DY 

-0.98 2466 4519 0 9 4 7 83 181 

2 -5.17 Weym

outh 

WEYMO

UTH 

-1.07 1610 4405 0 2 3 14 142 309 

3 -4.46 Quincy QUINCY -0.69 1518 2743 9 28 10 8 50 96 

4 -4.32 Fenwa

y 

BOSTO

N 

0.27 1739 2369 3 20 6 4 9 22 

5 -4.23 Weym

outh 

WEYMO

UTH 

-0.88 1409 2825 3 12 6 7 44 99 

6 -4.16 Dorche

ster - 

North / 

UMass 

BOSTO

N 

-0.79 1412 2091 7 10 4 5 29 69 

7 -3.86 N 

Cambri

dge / 

W 

CAMBRI

DGE 

-0.10 1518 3201 5 8 5 4 12 24 



 94 

Cambri

dge 

8 -3.85 Waltha

m 

WALTH

AM 

-0.95 1288 3521 0 2 6 9 130 244 

9 -3.72 Brighto

n 

BOSTO

N 

0.44 1624 2290 7 23 9 7 39 62 

10 -3.56 Walpol

e 

WALPO

LE 

-1.07 1176 3080 2 6 5 9 120 196 

11 -3.45 Swamp

scott 

SWAMP

SCOTT 

-0.96 1176 3467 16 23 10 10 95 147 

12 -3.40 Fenwa

y 

BOSTO

N 

1.90 1931 2261 0 14 6 8 13 22 

13 -3.30 Brighto

n 

BOSTO

N 

0.12 1428 2009 0 5 6 7 12 31 

14 -3.26 Wobur

n 

WOBUR

N 

-0.84 1159 3034 0 2 8 5 62 128 

15 -3.25 Braintr

ee 

BRAINT

REE 

-0.85 1154 2530 21 24 10 12 94 151 

16 -3.25 Randol

ph 

RANDO

LPH 

-0.66 1204 2568 20 23 7 8 75 126 
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17 -3.25 Medfor

d 

MEDFO

RD 

-0.61 1217 2489 9 48 8 9 43 88 

18 -3.21 Waltha

m 

WALTH

AM 

-0.70 1182 2704 3 4 6 4 23 38 

19 -3.17 Norwo

od 

NORWO

OD 

-1.04 1082 2841 3 14 5 8 118 222 

20 -3.04 Salem SALEM -0.73 1131 2903 8 9 6 7 94 148 

21 -3.03 Wilmin

gton 

WILMIN

GTON 

-0.97 1064 2576 5 10 7 8 71 109 

22 -2.99 Malden MALDE

N 

-0.04 1301 2830 6 4 4 6 38 58 

23 -2.95 Randol

ph 

RANDO

LPH 

-0.89 1063 2507 0 14 5 6 54 88 

24 -2.95 Canton  CANTO

N  

-0.99 1036 2466 3 2 3 4 99 149 

25 -2.93 North 

Brookli

ne 

BROOK

LINE 

0.41 1403 2835 4 9 8 8 37 50 

26 -2.89 Lynn LYNN -0.13 1251 2552 18 32 6 8 29 56 

27 -2.87 Canton  CANTO -0.82 1058 2311 3 3 5 7 75 120 
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N  

28 -2.85 Quincy QUINCY -1.07 986 2185 1 15 11 11 92 235 

29 -2.84 Brighto

n 

BOSTO

N 

-0.52 1130 2883 4 66 7 9 27 57 

30 -2.82 Quincy QUINCY -0.70 1078 2481 10 14 8 7 93 202 

31 -2.81 North 

Brookli

ne 

BROOK

LINE 

-0.15 1222 2409 4 2 5 5 11 22 

32 -2.79 Braintr

ee 

BRAINT

REE 

-0.95 1003 2416 12 11 6 9 68 108 

33 -2.79 Peabod

y 

PEABO

DY 

-0.98 996 2802 0 6 5 8 130 295 

34 -2.78 Quincy QUINCY -0.68 1072 2413 0 14 4 5 29 51 

35 -2.77 Saugus SAUGU

S 

-0.68 1071 2246 14 6 8 6 78 127 

36 -2.74 Peabod

y 

PEABO

DY 

-0.89 1006 2450 0 7 7 7 67 105 

37 -2.73 Beverl

y 

BEVERL

Y 

-1.01 973 2573 3 3 3 6 90 156 

38 -2.71 Quincy QUINCY -0.21 1180 2152 13 25 8 8 40 65 
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39 -2.71 Stoneh

am 

STONEH

AM 

-0.94 984 2480 2 4 6 5 71 117 

40 -2.70 Canton  CANTO

N  

-1.04 956 2715 0 2 4 8 85 149 

41 -2.68 Peabod

y 

PEABO

DY 

-0.77 1023 2563 3 14 6 6 66 94 

42 -2.68 Watert

own 

WATER

TOWN 

-0.33 1139 2247 6 16 4 7 35 61 

43 -2.62 North 

Brookli

ne 

BROOK

LINE 

0.09 1236 1644 0 4 5 5 13 22 

44 -2.60 Quincy QUINCY 0.13 1242 1783 7 19 6 6 31 55 

45 -2.60 Quincy QUINCY 0.14 1242 2302 11 12 7 7 43 64 

46 -2.57 Saugus SAUGU

S 

-0.82 979 2567 15 15 7 7 116 223 

47 -2.54 Burling

ton 

BURLIN

GTON 

-0.95 937 1951 10 13 7 7 89 168 

48 -2.53 Hyde 

Park 

BOSTO

N 

-0.57 1035 2359 12 7 7 8 35 68 

49 -2.52 Malden MALDE 0.43 1302 2306 5 50 4 7 30 51 
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N 

50 -2.52 South 

Boston 

BOSTO

N 

-0.21 1128 2340 34 110 6 8 140 282 

51 -2.52 Mattap

an 

BOSTO

N 

-0.59 1027 2201 4 7 6 4 37 62 

52 -2.51 Randol

ph 

RANDO

LPH 

-0.68 1001 2456 12 21 5 6 57 94 

53 -2.51 Allston BOSTO

N 

-0.13 1147 1903 10 35 6 6 27 44 

54 -2.50 Everett EVERET

T 

0.06 1198 2438 5 7 6 5 26 47 

55 -2.50 Avon AVON -0.80 966 2365 16 8 6 8 59 104 

56 -2.50 Wobur

n 

WOBUR

N 

-0.90 939 2171 1 8 5 8 45 76 

57 -2.49 Weym

outh 

WEYMO

UTH 

-0.93 930 2145 3 4 6 10 77 147 

58 -2.47 Winthr

op 

WINTH

ROP 

-0.66 996 2344 2 7 6 7 36 62 

59 -2.46 Quincy QUINCY -0.39 1066 2575 19 6 8 7 64 100 

60 -2.46 Braintr BRAINT -0.87 936 2104 5 7 4 6 71 123 
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ee REE 

61 -2.46 Walpol

e 

WALPO

LE 

-0.88 934 2662 16 17 8 9 100 169 

62 -2.45 Waltha

m 

WALTH

AM 

-0.57 1015 2322 21 4 7 6 70 112 

63 -2.43 E 

Somer

ville / 

Inner 

Belt 

SOMER

VILLE 

0.00 1161 2584 8 32 7 7 19 50 

64 -2.40 Peabod

y 

PEABO

DY 

-1.05 872 1948 6 10 11 11 60 105 

65 -2.39 Malden MALDE

N 

0.22 1210 2517 10 5 6 9 33 49 

66 -2.38 Beverl

y 

BEVERL

Y 

-0.98 884 2696 18 6 5 9 79 176 

67 -2.37 Newto

n 

NEWTO

N 

-0.71 955 2640 12 22 7 7 64 140 

68 -2.36 Wobur

n 

WOBUR

N 

-0.88 906 2086 6 15 7 8 60 131 

69 -2.35 Brighto BOSTO -0.22 1080 2120 0 9 5 7 20 35 
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n N 

70 -2.34 Everett EVERET

T 

0.01 1141 2428 6 13 5 5 29 49 

71 -2.30 Wobur

n 

WOBUR

N 

-1.09 837 2071 2 16 5 8 1 125 

72 -2.30 Everett EVERET

T 

0.04 1139 2168 4 13 5 5 32 47 

73 -2.26 Weym

outh 

WEYMO

UTH 

-1.00 850 2405 4 3 6 8 98 154 

74 -2.26 Melros

e 

MELRO

SE 

-0.88 881 1933 10 14 9 9 81 173 

75 -2.25 Needha

m 

NEEDH

AM 

-0.91 871 2516 6 5 4 7 60 100 

76 -2.25 LMA / 

Missio

n Hill 

BOSTO

N 

0.87 1346 2353 4 27 6 5 16 44 

77 -2.23 Allston BOSTO

N 

0.55 1255 1757 3 11 5 6 13 19 

78 -2.21 Wobur

n 

WOBUR

N 

-0.93 854 2014 5 15 4 5 74 114 
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79 -2.21 Braintr

ee 

BRAINT

REE 

-0.72 909 2276 10 11 8 9 73 118 

80 -2.21 Revere REVERE -0.46 978 2158 2 13 5 7 31 54 

81 -2.18 E 

Somer

ville / 

Inner 

Belt 

SOMER

VILLE 

0.21 1149 2095 6 40 5 7 22 42 

82 -2.15 Chelse

a 

CHELSE

A 

-0.06 1072 2089 1 13 3 4 11 16 

83 -2.13 Quincy QUINCY -0.89 843 1643 13 15 5 6 68 144 

84 -2.12 Medfor

d 

MEDFO

RD 

0.02 1086 1790 11 59 9 10 69 133 

85 -2.12 Stoneh

am 

STONEH

AM 

-0.88 843 2086 2 12 10 11 107 168 

86 -2.09 Weym

outh 

WEYMO

UTH 

-1.02 798 2654 8 40 8 10 97 183 

87 -2.08 Roxbur

y 

BOSTO

N 

0.25 1134 2244 8 23 5 6 14 24 

88 -2.07 Randol

ph 

RANDO

LPH 

-0.63 898 1746 9 14 5 6 38 68 
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89 -2.06 Saugus SAUGU

S 

-0.52 925 1867 20 16 6 5 65 122 

90 -2.06 Weym

outh 

WEYMO

UTH 

-0.77 855 2105 10 2 6 6 36 77 

91 -2.02 Stoneh

am 

STONEH

AM 

-0.77 846 1711 6 10 7 8 65 163 

92 -2.02 Wobur

n 

WOBUR

N 

-0.77 844 2263 18 15 7 9 48 116 

93 -2.02 Lynn LYNN 0.15 1090 2267 0 12 4 6 22 43 

94 -2.02 Norwo

od 

NORWO

OD 

-0.83 829 2072 0 20 3 5 59 100 

95 -2.02 North 

Brookli

ne 

BROOK

LINE 

0.20 1105 2501 2 6 7 6 24 39 

96 -2.01 Revere REVERE -0.51 912 1934 15 55 5 7 44 83 

97 -2.01 Malden MALDE

N 

-0.75 849 1956 4 19 6 4 34 68 

98 -2.01 East 

Boston 

/ 

Logan 

BOSTO

N 

-0.05 1035 1857 2 1 4 5 4 11 
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99 -2.00 Lynn LYNN -0.26 975 1727 4 24 6 6 9 15 

100 -1.99 Fields 

Corner 

/ 

Ashmo

nt 

BOSTO

N 

0.25 1111 2362 5 18 8 8 25 35 
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Appendix F: 434 Express bus route with only one trip daily schedule to Washington and main Street.  

 

 

 

Source: MBTA. Schedules & Maps retrieved from http://www.mbta.com/schedules_and_maps/bus/routes/?route=434  .(accedded 05/26/2017) 

 

http://www.mbta.com/schedules_and_maps/bus/routes/?route=434%20%20.(accedded
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Appendix G: Commuter rail zone chart (fare pricing)  

 
 

Source: MBTA Commuter Rail Zone Charts retrieved from http://www.mbta.com/fares_and_passes/rail/ (accessed 05/27/2017) 

 

 

http://www.mbta.com/fares_and_passes/rail/
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Appendix H: Municipalities participating in the Massachusetts complete streets funding program  

 

Source: Mass DOT. Massachusetts Complete Streets retrieved from  https://masscompletestreets.com/Map/ ( accessed 05/27/2017) 

https://masscompletestreets.com/Map/
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