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ABSTRACT 
 
Despite having an extensive commuter rail network, Boston is also known for its traffic congestion and 
long commute times.  The suburbs account for a significant share of Eastern Massachusetts office 
employment.  Yet, the MBTA Commuter Rail primarily serves a single purpose, transporting suburban 
residents to and from their workplaces in Boston.  Only a small share of morning peak riders use the train 
for suburb-to-suburb commutes or reverse city-to-suburb commutes, and a very small share of Eastern 
Massachusetts suburban office jobs are directly accessed via Commuter Rail alone.  This disconnect 
between the Commuter Rail and suburban office employment locations raises the question of whether the 
land areas surrounding suburban rail stations are being utilized to their full potential as transit-oriented 
employment destinations. 
 
Through the application of regional planning and smart growth principles, this research project uses GIS 
mapping tools and quantitative analysis methods to explore the interrelated patterns of office 
employment, Commuter Rail ridership, and land use in Eastern Massachusetts and the Boston 
metropolitan area.  Beginning with the hypothesis that very few suburban office jobs are currently being 
accessed by morning peak Commuter Rail riders, I first perform a quantitative assessment of the spatial 
distribution of office employment in Eastern Massachusetts, as well as existing Commuter Rail ridership 
patterns.  I then seek to apply regional planning and smart growth principles to identify suburban 
Commuter Rail stations that are most suitably located to accommodate Eastern Massachusetts’ future 
office employment growth, to understand the existing land use patterns around such stations, and to 
estimate the capacity for future office space development at each selected station area.  For station areas 
that both meet the locational criteria and have the physical land capacity to potentially become future 
office subcenters with agglomeration benefits, I then calculate the range of estimated additional office 
employment that could be accommodated at such subcenters.   
 
 
 
Thesis Supervisor:   Dr. Amy Glasmeier 
Title:     Professor of Economic Geography and Regional Planning 
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1. Introduction 
 
1.1 Overview & Purpose 
 
Despite having an extensive commuter rail network, Boston has also been ranked as having the worst 
automobile traffic congestion in the country.  In its current state, the Massachusetts Bay Transportation 
Authority (MBTA) Commuter Rail appears to primarily serve a single purpose, transporting suburban 
residents to and from their workplaces in Boston, while seemingly few riders use the train for suburb-to-
suburb commutes or reverse city-to-suburb commutes.  At the same time, a significant share of the 
region’s office employment base continues to work in suburban office locations that are only accessible 
by automobile.  The seeming disconnect between the MBTA Commuter Rail network and suburban office 
employment destinations is an issue that perpetuates the region’s increasing problem of congestion, along 
with all of its negative effects, such as increased carbon emissions, decreased quality of life for 
commuters, loss of economic productivity, and limited employment options for the region’s residents who 
do not have access to a personal vehicle.  While the disconnect between the Commuter Rail and suburban 
office employment locations may be largely due to the spatial pattern of the rail network or operational 
deficiencies of the existing system, it also raises the question of whether the land areas surrounding 
suburban rail stations are being utilized to their full potential as transit-oriented employment destinations. 
 
In this research project, I use Geographic Information Systems (GIS) mapping tools and quantitative 
analysis methods to explore the interrelated patterns of office employment, Commuter Rail ridership, and 
land use.  Beginning with the hypothesis that very few suburban office jobs are currently being accessed 
by morning peak Commuter Rail riders, I first perform a quantitative assessment of the spatial 
distribution of office employment in Eastern Massachusetts, as well as existing MBTA Commuter Rail 
ridership patterns.  I then seek to apply regional planning and smart growth principles to identify 
suburban Commuter Rail stations that are most suitably located to accommodate Eastern Massachusetts’ 
future office employment growth, to understand the existing land use patterns around such stations, and to 
estimate the capacity for future office space development at each selected station area.  Finally, for station 
areas that both meet the locational criteria and have the physical land capacity to potentially become 
future office subcenters with agglomeration benefits, I calculate the range of estimated additional office 
employment that could be accommodated at such subcenters.   
 
 
1.2 Context  
 
The Boston metropolitan area has experienced significant economic growth in recent years, attracting 
many new jobs and residents to the region.  Like many other large metropolitan areas throughout the 
United States, the recent trend of urbanization has led much of the growth to be concentrated within the 
urban core of Boston and Cambridge.  The lifestyle choices of a large share of Millennials and empty 
nesters have drawn them to the city, where they can live, work, and play.  In order to take advantage of 
the concentration of talented labor, many large companies have followed suit and relocated their offices 
from the suburbs to Downtown Boston and Cambridge.  However, while office-using employment sectors 
have grown significantly in in the urban core over the last decade, they have grown significantly in the 
suburbs as well, and the suburbs still account for the majority of Eastern Massachusetts office 
employment.   
 
Additionally, while Boston’s economy has thrived post-recession, a number of significant challenges face 
the city and surrounding region.  If not properly addressed in a planning context, these challenges may 
pose a threat to the sustainability of the region’s economic growth into the future.  The manner in which 
these challenges are addressed is likely to impact future location decisions of the region’s residents and 
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employers, and ultimately the spatial distribution of future real estate development.  The following are 
some of the key challenges facing the city and surrounding region. 
 
 Housing Demand, Supply, and Affordability 

Boston’s economic success in recent years, combined with the urban lifestyle preference of many 
Millennials, has resulted in a large increase in demand for urban housing.  As housing demand 
has outstripped supply, housing costs have increased significantly, leading to affordability 
constraints for many residents.  As a result, urban living in Boston is becoming less financially 
feasible for many lower- and middle-income residents. 

 
 High Employer Costs 

Just as an imbalance in housing demand and supply leads to increases in housing costs, the same 
principles apply to rent levels for commercial office space in desirable supply-constrained 
locations.  In addition to relatively higher rents, employers in congested locations must also pay 
higher wages for labor in order to compensate workers for the higher commuting costs or housing 
costs (DiPasquale & Wheaton, 1996, p. 150). 

 
 Traffic Congestion 

In 2018, Boston was ranked as the most congested city in the U.S., according to the INRIX 2018 
Global Traffic Scorecard (INRIX Research, 2019).  In August 2019, the Massachusetts 
Department of Transportation (MassDOT) released a comprehensive report called Congestion in 
the Commonwealth: Report to the Governor, which provides a detailed analysis of the congestion 
issues that currently exist throughout the Commonwealth of Massachusetts (MassDOT, 2019).  In 
short, the region’s congestion problem has gained attention at both state and national levels, and 
efforts are being taken to better understand the nature of the problem and to develop a 
comprehensive strategy on how to decrease congestion.  In the meantime, long commute times 
plague a large share of the region’s workforce on a daily basis. 

 
 Suburban Office Patterns 

As of the fourth quarter of 2018, Boston’s suburban submarkets accounted for 69.0 million square 
feet of occupied commercial office space, representing 49.6% of the metropolitan area’s 139.1 
million square feet of total occupied commercial office space (Jones Lang LaSalle, 2018).  
Despite numerous corporate relocations from the suburbs to Boston and Cambridge in recent 
years, the office-using employment sectors have still grown significantly in the suburbs over the 
last decade, with much of the growth highly concentrated in long-established automobile-oriented 
office submarkets to the west and northwest, particularly along Route 128. 

 
 MBTA Commuter Rail 

The Massachusetts Bay Transportation Authority (MBTA) Commuter Rail network consists of 12 
different lines and includes 140 stations that operate on regular weekday schedules, as well as 
several additional stations that operate only seasonally or for special events (MBTA, 2019).  
While the Commuter Rail system provides a relatively efficient mode of transportation between 
housing and jobs for those who commute from the suburbs into the urban core, it does not appear 
to be used much by suburb-to-suburb commuters or reverse commuters.  A number of studies and 
initiatives, such as Focus40 and Rail Vision, are currently being pursued by MassDOT and the 
MBTA in order to assess the current state of the Commuter Rail system, and to explore potential 
strategies to increase ridership and improve the overall operation of the rail system.  However, 
these efforts appear to be largely focused on equipment and technology upgrades, increased train 
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frequency and capacity, and essentially the creation of a more efficient system of moving people 
from one place to another.  While increased train capacity, speed, and frequency are all important 
to improving and increasing the flow of suburban commuters to and from urban workplaces, 
these changes alone do very little to address the problem of suburb-to-suburb traffic congestion 
during peak commute times.   

 
 Changing Lifestyles of Aging Millennials 

Millennials are the generation born from 1981 to 1996 (Dimock, 2019). Since the Great 
Recession, many cities have experienced population growth in the form of Millennials moving 
into urban areas for more convenient access to employment, amenities, friends, nightlife, 
recreation, and other lifestyle preferences.  However, Millennials are aging, with a large share of 
them now in their 30s.  In 2010, the age range of Millennials was 14 to 29.  In 2020 the range will 
be 24 to 39, and in 2030 the range will be 34 to 49.  In short, we are currently approaching the 
midpoint of the Millennials’ coming of age.  While it remains to be seen whether the urbanization 
trend will be a short-lived phenomenon or a long-term paradigm shift, the changing lifestyles of 
aging Millennials, compounded by the shortage of affordable housing options, may render it 
difficult for young families to remain in the city.  As more Millennials enter the stage of life when 
they begin to have families of their own, the need for more space, disposable income, and good 
public schools may generate increased pressure to migrate to the suburbs or to a different 
metropolitan area with a lower cost of living (Jones Lang LaSalle, 2017).   

 
 Sea Level Rise and Increasing Flood Risk to the Urban Core 

In its Climate Vulnerability Assessment, Climate Ready Boston completed a robust analysis of the 
City of Boston’s specific areas of vulnerability with regard to climate change and anticipated sea 
level rise.  Contained in the report are projections of estimated damage to the city’s buildings and 
infrastructure, under different scenarios at varying levels of sea level rise.  Of particular relevance 
to the economic resilience of the region is the projection that at 36 inches of sea level rise, which 
is projected to occur as early as 2070 under the methodology used, 32 MBTA stations and 39 
major evacuation routes would be exposed to a 1% annual chance of flood.  Additionally, the 
flood projection maps clearly show the vulnerability of the areas around both South Station and 
North Station, which are the two terminal stations for all MBTA Commuter Rail trains (City of 
Boston, 2016).  While the city is taking a proactive approach in resiliency planning, the 
increasing chance of flooding at key transit nodes poses an economic risk not only to the City of 
Boston, but also to the regional economy, if the commuting labor force cannot reach urban 
employment destinations due to flooding.   

 
In summary, the Boston metropolitan region is at somewhat of an inflection point.  The robust job market 
and population growth experienced in recent years have led to high costs of living and doing business, 
while the combination of automobile-oriented suburban office patterns and an under-utilized commuter 
rail system has resulted in severe traffic congestion. These existing challenges, along with the anticipated 
changes associated with aging Millennials’ lifestyle choices and the impacts of climate change and sea 
level rise, are all likely influence the future development patterns of the region.   
 
While the land areas surrounding many of the 140 existing MBTA Commuter Rail stations may be 
suitable for additional housing or commercial development, fewer station areas are likely to have both the 
location and physical capacity to be considered suitable for large-scale employment destinations that are 
easily accessible to both urban and suburban commuters, by both car and rail.  However, if a proactive 
regional approach is taken to identify the station areas that are most suitable for higher-density office 
subcenters, and to assess the additional office employment capacity potential at these station areas, then a 
comprehensive regional strategy could be pursued in order to steer future office development toward 
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these locations that hold the potential to accommodate suburban office employment growth, expand 
transit-accessible economic opportunity, and minimize additional traffic congestion directly resulting 
from suburb-to-suburb automobile commutes. 
 
 
1.3 Research Questions 
 
One argument I make in this research project is that the MBTA Commuter Rail is currently underutilized 
as a means of transportation to suburban employment destinations.  In order to support this argument, 
quantitative assessments must be performed in order to gain a better understanding of the spatial patterns 
of existing office employment and recent growth in Eastern Massachusetts, as well as existing Commuter 
Rail ridership patterns.   
 
Once these assessments are performed individually, the number of Commuter Rail alightings outside the 
urban core can then be compared to suburban office employment levels, in order to determine a general 
estimation of the share of suburban office jobs that are potentially being accessed by Commuter Rail 
riders.  As such, my first two research questions are: 
 
Question 1: 
 
What observations can be made about the spatial distribution of office employment in Eastern 
Massachusetts?  Specifically, where is Eastern Massachusetts’ office employment most concentrated, and 
does the spatial distribution appear to be consistent with the theories that firms have historically 
decentralized along highways?  Has recent employment growth followed a polycentric spatial pattern, 
with the highest growth levels occurring around existing and new subcenters?   
 
Question 2: 
 
What observations can be made about the commuting patterns of existing MBTA Commuter Rail 
ridership during weekday morning peak hours?  Specifically, what share of all inbound and outbound 
riders alight the train at destinations outside of the key Boston stations, and how does this share compare 
to the level of overall suburban office employment? 
 
A primary goal of this research project is to identify existing suburban MBTA Commuter Rail stations 
with locational attributes and surrounding land use patterns that qualify them as the most suitable sites for 
additional office development, in accordance with regional planning and smart growth guidelines.  If the 
findings from the literature reviewed for this research project are presumed to be accurate, as the region’s 
population continues to grow, additional job opportunities will be needed, and congestion could 
potentially worsen to the point of choking off the local economy if the spatial distribution of future 
employment centers is not planned in a comprehensive strategic manner that maximizes economic 
sustainability, environmental health, and social equity.  My third research question is: 
 
Question 3: 
 
Applying regional planning and smart growth principles, which suburban MBTA Commuter Rail stations 
are best situated for transit-oriented development of office space, and how much additional capacity is 
feasible at these sites?   
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Lastly, based on the results from Question 3, I further assess which station areas have the locational 
attributes and physical capacity to accommodate the planned development of office subcenters or clusters, 
in accordance with regional planning and smart growth guidelines.  For any station areas that meet these 
criteria, I also calculate estimated additional office employment that could be accommodated by the 
additional building area capacity at such subcenters.  My fourth research question is: 
 
Question 4: 
 
Which, if any, station areas have enough commercial and industrial land capacity to reach office 
employment “subcenter” status, and how much additional building area capacity is feasible at these 
potential subcenters?  How much additional office employment could be accommodated by the additional 
building area capacity at these subcenters?   
 
 
1.4 Methods 
 
The methods used within this research project are primarily centered around quantitative and spatial 
analysis of publicly available data for Massachusetts office employment, Commuter Rail ridership, and 
land use. 
 
In developing a response to Question 1, I performed simple quantitative analyses of office employment 
levels in 2017, and of office employment growth for the ten-year period from 2007 to 2017.  I performed 
these analyses at the Workforce Development Area (WDA) level and at the municipality level.  For the 
municipality level analysis, I also used ESRI’s ArcGIS mapping software to create a spatial visualization 
of office employment levels and office employment growth, by city and town.  I then summarized my 
observations about spatial patterns and the geographical areas with the highest concentrations.  For this 
analysis, I used the average monthly employment numbers from the employment and wage (ES-202) data 
made available by the Massachusetts Executive Office of Labor and Workforce Development (EOLWD).   
 
In developing a response to Question 2, I performed a series of simple quantitative analysis on 2018 
MBTA Commuter Rail ridership data, published by the Commonwealth of Massachusetts in the 
“Spring/Fall 2018 CTPS Commuter Rail Passenger Counts” for each rail line, and then summarized my 
observations.  After establishing general observations of overall ridership patterns, I next shifted my focus 
to alightings, comparing levels in the urban core to those outside the core.  Upon calculating the estimated 
number of AM Peak alightings at non-key stations, I then compared the results to suburban office 
employment levels, in order to determine a general estimation of the share of suburban office jobs that are 
potentially being accessed by Commuter Rail riders. 
 
The bulk of my research and analysis was devoted to answering Questions 3 and 4, for which I 
established a set of suitability criteria for regional office subcenters, and applied that criteria to a process 
of site selection and land use analysis in order to determine the suburban MBTA Commuter Rail station 
areas that are most suitable for high-density office development, and to estimate the additional capacity of 
building area and office employment that could be accommodated at varying density levels.  The site 
selection criteria was largely derived from the literature review.  GIS mapping software, along with data 
layers from MassGIS and the Metropolitan Area Planning Council (MAPC), was then used as a means to 
apply the criteria to the identification of sites meeting the locational criteria, and to the further assessment 
of land use patterns and physical capacity of the area surrounding each selected station.  A quantitative 
analysis of the spatial analysis results was then performed in order to draw conclusions about existing 
conditions, and to estimate additional building area capacity and office employment capacity available at 
each station area.  
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Additional detail on methods, data, and process for each analysis section is provided in Chapters 3 
through 6. 
 
 
1.5 Thesis Organization 
 
The remainder of this thesis is structured as follows: 
 
 Chapter 2 includes a literature review of topics that serve to inform this thesis and provide 

guidance for the analysis, such as the causes and effects of employment decentralization, 
subcenter formation and office clustering, benefits of incorporating commercial uses into planned 
developments, and regional planning and smart growth principles. 

 
 Chapter 3 includes a quantitative analysis and spatial visualization of Eastern Massachusetts 

office-using sector employment levels and recent growth. 
 
 Chapter 4 includes a quantitative analysis of MBTA Commuter Rail ridership, with a specific 

focus on comparing the levels of alightings within the urban core to those outside of the urban 
core. 

 
 Chapter 5 presents the process, data, and results of the site selection and land use analysis 

performed to identify MBTA Commuter Rail stations at suitable locations for office 
development, to quantify existing land use areas and building areas, and to estimate the potential 
additional building area capacity for each suitable station area. 

 
 Chapter 6 provides a summary of additional building area capacity for the station areas 

determined to meet the suitability criteria for office subcenter development, as well as an 
estimation of corresponding additional office employment capacity that could be accommodated 
at these potential subcenters.  

 
 Chapter 7 presents a summary of findings from the analysis, further research questions, and 

conclusion. 
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2.  Literature Review 
 
Much has been studied and written with regard to transit-oriented development.  One primary goal of this 
research project is to identify the most suitable locations for the future development of suburban transit-
oriented office subcenters.  My approach comes largely from a regional planning perspective, by which I 
seek to first understand the existing clustering of office employment and commuter patterns, and then to 
identify sites that are most suitable for additional future suburban office subcenters.   
 
The bodies of literature I have reviewed on this subject matter can be grouped into three general 
categories:  (1) causes and effects of employment decentralization, subcenter formation, and office 
clustering, (2) the benefits of incorporating commercial uses into planned developments, and (3) regional 
planning and smart growth principles, and the importance of their application to long-term sustainable 
economic growth. 
 
This literature helps to inform my thesis in that it provides a theoretical framework that can be applied as 
I seek to better understand the spatial distribution of office employment and suburban commuting patterns 
in Eastern Massachusetts, and also as I take a regional approach to identifying the most suitable sites and 
quantifying the physical capacity for future office development. 
 
 
2.1  Causes and Effects of Employment Decentralization, Subcenter Formation, and Office 
Clustering 
 
Polycentric urban areas have one central business district (CBD), as well as one or more employment 
subcenters.  While the CBD provides firms with the advantage of significant agglomeration economies, it 
also requires that firms pay higher wages in order to compensate workers for commuting costs and time.  
Employment subcenters operate as smaller versions of the CBD in the suburbs of many urban areas, 
providing firms with opportunities to enjoy some level of agglomeration benefits, but at a lower cost, as 
land prices are lower, and lower wages can be paid to workers to reflect reduced commuting costs 
(McMillen & Smith, 2003). 
 
Much has been studied and written on the theoretical causes of dispersion and subcenter formation.  One 
theory, developed by Fujita and Ogawa’s (1982) model of urban spatial structure, and confirmed by 
McMillen and Smith (2003) in their empirical analysis of 62 American urban areas, is that the number of 
employment subcenters rises with population and commuting costs.  While the term “subcenter” can be 
defined differently by different researchers, McMillen and Smith define it as “a group of sites… that are 
contiguous and for which total employment exceeds 10,000” (McMillen & Smith, 2003, p. 327). 
 
Baum-Snow (2007) wrote that urban employment decentralization occurred more rapidly than residential 
decentralization between 1950 and 1990, as new highways allowed firms to move to the suburbs in their 
pursuit of suburbanizing workers, and also gave manufacturing firms an opportunity to operate over 
longer distances without having to ship through a port or downtown rail hub. 
 
In another study of metropolitan Paris from 1968 to 2010, researchers found that (1) improvement of the 
railroad transportation network caused employment decentralization, (2) decentralization followed a 
polycentric spatial pattern, where new subcenters emerged, and employment growth was largely clustered 
around existing and new subcenters, and (3) rail transit caused the emergence of employment subcenters 
(Garcia-López, Hemet, & Viladecans-Marsal, 2017).   
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Studies on the effects of office clustering have found that office space yields higher rental rates as the 
density of the local office market increases (Jennen & Brounen, 2009).  Studies have also found that 
because subcenters are able to offer tenants the “benefits of mutual economies of scale that will support 
premium rental rates,” larger clusters should have greater “staying power” (Archer, Smith, 2003, p.162). 
 
 
2.2  Benefits of Incorporating Commercial Uses into Planned Developments 
 
As the nation is currently experiencing a housing crisis, the need for additional residential supply should 
not be understated.  However, as regions and municipalities plan for future growth, it is important to also 
understand the potential benefits of incorporating commercial space into transit-oriented mixed-use 
developments.  Three primary considerations must be taken into account when assessing the potential 
impact of a commercial use.  The first two relate to the net fiscal impact, requiring an understanding of 
whether the estimated tax revenues generated by the development will be sufficient to compensate for the 
likely impact the development places on demand for municipal services, while the third consideration 
relates to environmental impact (DiPasquale & Wheaton, 1996, p. 338). 
 
Residential uses generate the majority of demand for municipal services, such as schools, police, and fire 
departments.  While commercial and industrial uses are understood to place very little demand on such 
public services, the primary service demand they generate is related to infrastructure.  However, in most 
cases, the fiscal benefits of the tax revenue generated by commercial and industrial development 
significantly outweigh the costs of infrastructure and other required public services (DiPasquale & 
Wheaton, 1996, p. 338). 
 
2.3  Regional Planning & Smart Growth Principles 
 
A region’s continued economic growth is largely dependent on the primary factors of production 
necessary to produce regional output: labor, real estate structures (residential, commercial, and industrial), 
and developable land.  Thus, the primary costs of production are wages and rents.  In order for output to 
be produced, an area must be able to provide buildings for firms and affordable housing for workers.  If a 
region lacks the capacity to readily expand its supply of real estate to meet demand, rents will rise for 
both firms and workers, which will then require increased wages that must be paid to labor.  The increases 
in both rents and wages ultimately lead to an increase in the prices that must be charged for output.  If the 
cost of local production becomes too high, long-term economic growth can be jeopardized (DiPasquale & 
Wheaton, 1996, p. 150). 
 
Smart growth strategies aim to direct both public infrastructure funding and private development to the 
areas in which they are likely to generate the most significant economic, environmental, and social 
benefits (Duany, Speck, & Lydon, 2010, p. 1.6).  Similarly, the primary purpose of regional planning is to 
strategically organize and plan for the growth of metropolitan areas in a manner that maximizes economic 
sustainability, environmental health, and social equity (Duany, Plater-Zyberk, & Speck, 2010, pp. 141-
142).   
 
While the majority of planning is practiced at the municipal level, this scale is largely ineffective at 
resolving regional issues because residents, workers, and consumers often cross municipal lines as they 
go about their daily lives (Duany, Plater-Zyberk, & Speck, 2010, p. 139).  As such, development 
decisions can significantly impact regional growth, traffic congestion, environmental quality, and quality 
of life (ICMA, Smart Growth Network, & U.S. EPA, 2002, pp. 15-16).  Thus, in order for planning to 
have a truly meaningful impact, efforts should be coordinated at the regional level to establish a 
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comprehensive regional vision, and to identify areas targeted for more compact development (Duany, 
Plater-Zyberk, & Speck, 2010, p. 139; ICMA, Smart Growth Network, & U.S. EPA, 2002, pp. 15-16). 
 
When coordinated with regional transportation planning and transit nodes, the distribution of higher-
density development clusters around a region can reduce traffic congestion, improve air quality, and 
preserve open space at the urban fringe.  Such economic and environmental benefits enhance the quality 
of life for all members of a region (ICMA, Smart Growth Network, & U.S. EPA, 2002, pp. 15-16). 
 
When planning for growth, and especially for new neighborhoods and town centers, development priority 
should be given to parcels that have been rationally located within the context of a comprehensive 
regional plan that has been established with the intent of limiting automobile dependence and preserving 
open space.  Such parcels should be located either immediately adjacent to existing development, or at a 
concentration of infrastructure or rail stop (Duany, Plater-Zyberk, & Speck, 2010, pp. 186-187).  Studies 
have shown that residents are generally willing to walk 5 minutes to a bus stop and 10 minutes to a rail 
stop (Duany, Speck, & Lydon, 2010, p. 6.6).  
 
Additional guidance on smart growth makes specific claims about the benefits of mixing uses and 
locating near transit.  For example, such guidance suggests that the greatest remedy for peak-hour traffic 
congestion is a “jobs-housing balance”, in which each neighborhood contains as many jobs as it does 
residents or workers (Duany, Speck, & Lydon, 2010, p. 5.5). This guidance also states that three parking 
spaces per 1,000 square feet is sufficient for commercial properties in compact walkable neighborhoods, 
that these counts can include on-street parking, and that counts can be lower if a good transit system is in 
place (Duany, Speck, & Lydon, 2010, p. 11.4) 
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3.  Analysis of Office Employment in Eastern Massachusetts 
 
Question 1:  What observations can be made about the spatial distribution of office employment in 
Eastern Massachusetts?  Specifically, where is Eastern Massachusetts’ office employment most 
concentrated, and does the spatial distribution appear to be consistent with the theories that firms have 
historically decentralized along highways?  Has recent employment growth followed a polycentric spatial 
pattern, with the highest growth levels occurring around existing and new subcenters?  
 
 
3.1  Analytical Approach 
 
An understanding of the existing spatial patterns of office employment is key to understanding how 
equitably distributed office employment opportunities are, and whether recent office employment growth 
has occurred primarily within existing centers, along highways, or near transit stations. 
 
In order to answer the questions about where Eastern Massachusetts’ office employment is most 
concentrated, and whether recent office employment growth has followed a polycentric spatial pattern, I 
use a combination of approaches, using both quantitative analysis and spatial visualization techniques. 
 
I review current office employment levels and recent growth, first at the Workforce Development Area 
(WDA) level to gain a regional perspective, and then at the municipal level to gain a more detailed 
perspective.   
 
 
3.2  Geographical Study Area 
 
For purposes of this research project, I define the geographic study area of “Eastern Massachusetts” as the 
area comprised by the ten Workforce Development Areas (WDAs) in Eastern Massachusetts, excluding 
Cape & Islands.  A total of 162 municipalities are encompassed by these ten WDAs, as defined by the 
Massachusetts Executive Office of Labor and Workforce Development (EOLWD).  These ten WDAs are 
listed as follows: 
 
 Boston WDA 
 Metro North WDA 
 Metro South/West WDA 
 South Shore WDA 
 Brockton WDA 
 Bristol County WDA 
 Greater New Bedford WDA 
 North Shore WDA 
 Lower Merrimack WDA 
 Greater Lowell WDA 

 
The following map provides a visual reference for the geographical areas encapsulated by each WDA. 
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  Figure 3-1:  Map of Eastern Massachusetts Workforce Development Areas (WDAs) 

 
  Sources:  MassGIS, Massachusetts EOLWD 
 
 
 
3.3  Office Employment Data 
 
For the quantitative analysis, at both the WDA and municipal levels, I use the 2017 and 2007 average 
monthly employment numbers from the employment and wage (ES-202) data made available by the 
Massachusetts Executive Office of Labor and Workforce Development (EOLWD).  While the ES-202 
data is provided for all NAICS industry sectors, not all sectors use much or any office space.  As such, for 
purposes of this research project, I define “office employment” as the sum of average monthly 
employment levels for the following two-digit NAICS industry sectors that are often considered to be the 
primary office-using sectors: 
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 51 – Information 
 52 – Finance and Insurance 
 53 – Real Estate and Rental and Leasing 
 54 – Professional and Technical Services 
 55 – Management of Companies and Enterprises 
 56 – Administrative and Waste Services 
 
 
3.4  Analysis of Office Employment:  WDA Level 
 
Analytical Process: 

In order to perform the quantitative analysis at the WDA level, I exported the ES-202 employment and 
wage data for 2017 and 2007 to Excel spreadsheets, and used formulas and calculations to pull the 
average monthly employment data for office employment sectors into a summary worksheet that listed all 
Eastern Massachusetts WDAs and their corresponding office employment levels in 2017 and 2007.  I then 
subtracted the 2007 levels from the 2017 levels in order to calculate total growth over the ten-year period.  
For each of the 2017, 2007, and ten-year growth columns, I then calculated each WDA’s percentage share 
of Eastern Massachusetts totals, and ranked them from highest to lowest, according to 2017 office 
employment levels.  I then reviewed the summary table and summarized my observations of where office 
employment is most concentrated in 2017, and where the highest levels of growth occurred over the ten-
year period from 2007 to 2017. 
 
Results: 

The table below summarizes office employment levels by WDA in 2017 and 2007, as well as the growth 
over the ten-year period. 
 
Figure 3-2:  Eastern Massachusetts Office Employment by WDA, 2017 vs. 2007 

 
Sources:  Massachusetts EOLWD ES-202 Employment Data 
 
In 2017, Eastern Massachusetts was home to a total of 715,617 office jobs.  Of this total, Boston WDA 
alone accounts for 225,430 jobs (31.5%), while the remaining 490,187 office jobs (68.5%) are located 
outside of Boston.  Metro South/West WDA and Metro North WDA account for a combined total of 
310,238 jobs, or 43.4% of the total.  Thus, the concentration of office jobs is primarily located within the 
top three WDAs, which total 535,668 jobs, representing 74.9% of all Eastern Massachusetts office jobs. 
 
Total office employment in Eastern Massachusetts grew by 65,411 (10.1%) over the ten-year period from 
2007 to 2017.  Of this total growth, Boston WDA accounted for 18,377 jobs, representing 28.1% of the 

WDA
Office 

Employment % of Total Rank
Office 

Employment % of Total Rank

Office 
Employment 

Growth
% of Total 

Growth Rank

Boston WDA 225,430 31.5% 1 207,053 31.8% 1 18,377 28.1% 3
Metro South/West WDA 179,268 25.1% 2 160,677 24.7% 2 18,591 28.4% 2
Metro North WDA 130,970 18.3% 3 109,208 16.8% 3 21,762 33.3% 1
South Shore WDA 54,790 7.7% 4 53,231 8.2% 4 1,559 2.4% 5
Lower Merrimack Valley WDA 28,169 3.9% 5 27,649 4.3% 5 520 0.8% 8
Greater Lowell WDA 27,872 3.9% 6 25,608 3.9% 7 2,264 3.5% 4
North Shore WDA 27,561 3.9% 7 26,083 4.0% 6 1,478 2.3% 7
Bristol County WDA 20,697 2.9% 8 19,153 2.9% 8 1,544 2.4% 6
Brockton WDA 12,376 1.7% 9 13,213 2.0% 9 -837 -1.3% 10
Greater New Bedford WDA 8,484 1.2% 10 8,331 1.3% 10 153 0.2% 9

TOTAL 715,617 100.0% 650,206 100.0% 65,411 100.0%

2017 2007 2017 vs. 2007
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total growth.  The remaining 47,034 jobs, or 71.9% of total office job growth, were located outside of 
Boston WDA.  The majority of this outside growth occurred in Metro North WDA and Metro South/West 
WDA, which accounted for a combined total of 40,353 office jobs, representing 61.7% of the total job 
growth.   
 
Office job growth has clearly been concentrated within the top three WDAs, which added a combined 
total of 58,730 office jobs and accounted for 89.8% of the total growth. The remaining seven WDAs 
added a combined total of only 6,681 office jobs and accounted for 10.2% of the total job growth. 
 
While the regional concentration of job growth is clear, the growth has not been proportional to each 
WDA’s share of total 2007 employment.  Metro North WDA added the highest number of office jobs, 
accounting for 33.3% of the total growth, even though it comprised only 16.8% of total office 
employment in 2007.  Similarly, Metro South/West WDA accounted for 28.4% of the total growth, which 
is higher than its 24.7% share of total office employment in 2007.  Boston WDA’s 28.1% share of total 
growth was slightly lower than its 31.8% share of the 2007 total office employment.  The remaining 
seven WDAs accounted for a combined total of 10.2% of total job growth, which is significantly lower 
than the 26.6% share of total office employment for which they accounted in 2007. 
 
To summarize the regional level analysis results, the majority of office employment is concentrated 
within three WDAs.  While Boston WDA accounts for the largest share of office employment, the 
combined total office employment in Metro North WDA and Metro South/West WDA is larger than that 
of Boston WDA, each of which added more office jobs than Boston WDA during the ten-year period 
from 2007 to 2017.  Office employment growth has been largely concentrated within the three largest 
WDAs, while it has been significantly lower for the remaining seven WDAs. 
 
 
3.5  Analysis of Office Employment:  Municipality Level 
 
Analytical Process: 

In order to perform the quantitative assessments at the municipality level, I exported the ES-202 
employment and wage data for 2017 and 2007 to Excel spreadsheets, and used formulas to pull the 
average monthly employment data for office employment sectors into a summary worksheet that listed all 
Eastern Massachusetts municipalities and their corresponding office employment levels in 2017 and 
2007.  I then subtracted the 2007 levels from the 2017 levels in order to calculate total growth over the 
ten-year period.  For each of the 2017, 2007, and ten-year growth columns, I then calculated each 
municipality’s percentage share of Eastern Massachusetts totals, and ranked them from highest to lowest, 
according to 2017 office employment levels.  I then reviewed the summary table and summarized my 
observations of where office employment is most concentrated in 2017, and where the highest levels of 
growth occurred over the ten-year period from 2007 to 2017. 
 
For further quantitative analysis of office employment growth at the municipal level, I used the same data 
to create another table, sorted from highest to lowest, according to ten-year office employment growth 
levels. I then reviewed the summary table and summarized any additional observations that could be 
made about the municipalities with the highest levels of employment growth. 
 
In order to best understand the spatial patterns of office employment and recent growth, I used ESRI’s 
ArcGIS mapping software to visualize the municipal-level office employment data.  The shapefiles for 
the Massachusetts town borders and major roads were obtained from MassGIS, and loaded into the map.  
I used the “Add Data” function to load the office employment data, and used the “Join” feature to 
incorporate the office employment data for each city and town.  Through this process, I created two maps, 
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using a color-coding scheme that represents quantile classification. One map displays 2017 office 
employment, while the other map displays the net change in office employment from 2007 to 2017.  I 
then reviewed the maps and summarized my observations about office employment levels and growth, 
and created one additional table summarizing office employment data for a cluster of municipalities that 
exhibited the highest concentrations of suburban office employment.  
 
Results: 

The table below summarizes office employment levels in 2017 and 2007, as well as the growth over the 
ten-year period.  Individual municipal-level data is included for the top quintile, based on 2017 office 
employment levels, while data for municipalities in the bottom four quintiles are included in the line 
labeled “Other”. 
 
Figure 3-3:  Eastern Massachusetts Office Employment by City/Town, 2017 vs. 2007 

 
Sources:  Massachusetts EOLWD ES-202 Employment Data, Author’s Calculations 
 
From the data in the table above, several observations can be made.  First, the 32 municipalities in the top 
quintile accounted for 567,243 office jobs in 2017, representing 79.3% of total Eastern Massachusetts 
office employment.  Boston and Cambridge accounted for 277,354 office jobs, representing 38.8% of 
total office employment, while the remaining 30 municipalities in the top quintile accounted for 289,889 
office jobs (40.5% of the total).  Average monthly office employment for all Eastern Massachusetts 
suburbs totaled 438,263, accounting for 61.2% of the total. 
 

City / Town WDA
Office 

Employment % of Total Rank
Office 

Employment % of Total Rank

Office 
Employment 

Growth
% of Total 

Growth Rank

Boston Boston WDA 225,430 31.5% 1 207,053 31.8% 1 18,377 28.1% 1
Cambridge Metro North WDA 51,924 7.3% 2 36,221 5.6% 2 15,703 24.0% 2
Waltham Metro South/West WDA 35,225 4.9% 3 26,956 4.1% 3 8,269 12.6% 3
Quincy South Shore WDA 21,217 3.0% 4 22,224 3.4% 4 (1,007) -1.5% 157
Burlington Metro North WDA 18,348 2.6% 5 15,927 2.4% 6 2,421 3.7% 6
Framingham Metro South/West WDA 17,831 2.5% 6 16,388 2.5% 5 1,443 2.2% 12
Woburn Metro North WDA 15,730 2.2% 7 14,071 2.2% 7 1,659 2.5% 10
Newton Metro South/West WDA 15,635 2.2% 8 12,504 1.9% 8 3,131 4.8% 5
Andover Lower Merrimack Valley WDA 13,247 1.9% 9 11,953 1.8% 9 1,294 2.0% 13
Lexington Metro South/West WDA 12,298 1.7% 10 8,734 1.3% 12 3,564 5.4% 4
Marlborough Metro South/West WDA 9,966 1.4% 11 8,807 1.4% 11 1,159 1.8% 14
Needham Metro South/West WDA 9,087 1.3% 12 8,007 1.2% 13 1,080 1.7% 16
Bedford Metro South/West WDA 8,709 1.2% 13 7,965 1.2% 14 744 1.1% 24
Canton Metro South/West WDA 8,379 1.2% 14 7,729 1.2% 15 650 1.0% 28
Braintree South Shore WDA 8,233 1.2% 15 8,816 1.4% 10 (583) -0.9% 150
Lowell Greater Lowell WDA 7,417 1.0% 16 6,275 1.0% 20 1,142 1.7% 15
Wakefield Metro North WDA 7,265 1.0% 17 6,808 1.0% 17 457 0.7% 32
Billerica Greater Lowell WDA 6,999 1.0% 18 4,644 0.7% 28 2,355 3.6% 7
Watertown Metro North WDA 6,557 0.9% 19 6,684 1.0% 18 (127) -0.2% 124
Wellesley Metro South/West WDA 6,404 0.9% 20 7,435 1.1% 16 (1,031) -1.6% 158
Somerville Metro North WDA 5,655 0.8% 21 4,977 0.8% 26 678 1.0% 27
Fall River Bristol County WDA 5,635 0.8% 22 4,685 0.7% 27 950 1.5% 18
Danvers North Shore WDA 5,450 0.8% 23 5,186 0.8% 24 264 0.4% 40
Beverly North Shore WDA 5,392 0.8% 24 4,462 0.7% 30 930 1.4% 19
Norwood Metro South/West WDA 5,321 0.7% 25 6,269 1.0% 21 (948) -1.4% 156
Chelmsford Greater Lowell WDA 5,298 0.7% 26 5,592 0.9% 23 (294) -0.4% 140
Hingham South Shore WDA 5,268 0.7% 27 3,428 0.5% 37 1,840 2.8% 9
Natick Metro South/West WDA 5,099 0.7% 28 6,626 1.0% 19 (1,527) -2.3% 162
Foxborough Metro South/West WDA 4,936 0.7% 29 2,754 0.4% 48 2,182 3.3% 8
New Bedford Greater New Bedford WDA 4,527 0.6% 30 3,840 0.6% 33 687 1.1% 26
Brockton Brockton WDA 4,453 0.6% 31 5,770 0.9% 22 (1,317) -2.0% 160
Medford Metro North WDA 4,308 0.6% 32 3,399 0.5% 38 909 1.4% 21

TOTAL TOP-QUINTILE 567,243 79.3% 502,189 77.2% 65,054 99.5%
Other 148,374 20.7% 148,017 22.8% 357 0.5%

TOTAL 715,617 100.0% 650,206 100.0% 65,411 100.0%

2017 2007 2017 vs. 2007
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Office employment grew by a net total of 65,411 jobs (10.1%) from 2007 to 2017.  This total growth is 
the net result of 98 municipalities with positive growth totaling 87,133 office jobs, and 64 municipalities 
with zero or negative growth totaling 21,722 office job losses. 
 
The following table summarizes the top quintile of 2007-2017 office employment growth.  From this 
table, additional insight is gained into where the highest growth occurred.   
 
Figure 3-4:  Eastern Massachusetts Office Employment Growth by City/Town, 2017 vs. 2007 

 
Sources:  Massachusetts EOLWD ES-202 Employment Data 
 
Boston and Cambridge alone added a combined 34,080 office jobs, accounting for 52.1% of the total net 
growth, while the remaining suburbs added a net total of 31,331 office jobs, accounting for 47.9% of the 
total.  
  
While much of the net growth seems to have occurred within the larger office employment centers, there 
are several instances of large employment centers that experienced net losses.  On the South Shore, 
Quincy and Braintree, which had the fourth and tenth highest levels of office employment in 2007, 
respectively, experienced a combined net loss of 1,590 office jobs.  Also south of Boston, Brockton 
experienced a net loss of 1,317 office jobs.  In the Metro South/West WDA, Natick, Wellesley, and 
Norwood lost a combined total of 3,506 office jobs.  Chelmsford and Watertown also experienced small 
losses. 
 
There are also instances of relatively smaller office employment centers that experienced significant gains 
over the ten-year period, such as Foxborough and Mansfield, as well as several others that are primarily 
located at various nodes along I-495, and to the north of Boston. 

City / Town WDA

Office 
Employment 

Growth % Change
% of Total 

Growth Rank
Office 

Employment % of Total Rank
Office 

Employment % of Total Rank

Boston Boston WDA 18,377 8.9% 28.1% 1 225,430 31.5% 1 207,053 31.8% 1
Cambridge Metro North WDA 15,703 43.4% 24.0% 2 51,924 7.3% 2 36,221 5.6% 2
Waltham Metro South/West WDA 8,269 30.7% 12.6% 3 35,225 4.9% 3 26,956 4.1% 3
Lexington Metro South/West WDA 3,564 40.8% 5.4% 4 12,298 1.7% 10 8,734 1.3% 12
Newton Metro South/West WDA 3,131 25.0% 4.8% 5 15,635 2.2% 8 12,504 1.9% 8
Burlington Metro North WDA 2,421 15.2% 3.7% 6 18,348 2.6% 5 15,927 2.4% 6
Billerica Greater Lowell WDA 2,355 50.7% 3.6% 7 6,999 1.0% 18 4,644 0.7% 28
Foxborough Metro South/West WDA 2,182 79.2% 3.3% 8 4,936 0.7% 29 2,754 0.4% 48
Hingham South Shore WDA 1,840 53.7% 2.8% 9 5,268 0.7% 27 3,428 0.5% 37
Woburn Metro North WDA 1,659 11.8% 2.5% 10 15,730 2.2% 7 14,071 2.2% 7
Mansfield Bristol County WDA 1,514 79.2% 2.3% 11 3,425 0.5% 39 1,911 0.3% 61
Framingham Metro South/West WDA 1,443 8.8% 2.2% 12 17,831 2.5% 6 16,388 2.5% 5
Andover Lower Merrimack Valley WDA 1,294 10.8% 2.0% 13 13,247 1.9% 9 11,953 1.8% 9
Marlborough Metro South/West WDA 1,159 13.2% 1.8% 14 9,966 1.4% 11 8,807 1.4% 11
Lowell Greater Lowell WDA 1,142 18.2% 1.7% 15 7,417 1.0% 16 6,275 1.0% 20
Needham Metro South/West WDA 1,080 13.5% 1.7% 16 9,087 1.3% 12 8,007 1.2% 13
Wilmington Metro North WDA 952 28.6% 1.5% 17 4,275 0.6% 33 3,323 0.5% 39
Fall River Bristol County WDA 950 20.3% 1.5% 18 5,635 0.8% 22 4,685 0.7% 27
Beverly North Shore WDA 930 20.8% 1.4% 19 5,392 0.8% 24 4,462 0.7% 30
Weston Metro South/West WDA 917 235.1% 1.4% 20 1,307 0.2% 76 390 0.1% 120
Medford Metro North WDA 909 26.7% 1.4% 21 4,308 0.6% 32 3,399 0.5% 38
Norton Bristol County WDA 779 129.6% 1.2% 22 1,380 0.2% 72 601 0.1% 104
North Reading Metro North WDA 772 138.1% 1.2% 23 1,331 0.2% 74 559 0.1% 108
Bedford Metro South/West WDA 744 9.3% 1.1% 24 8,709 1.2% 13 7,965 1.2% 14
Middleborough South Shore WDA 726 52.8% 1.1% 25 2,100 0.3% 58 1,374 0.2% 74
New Bedford Greater New Bedford WDA 687 17.9% 1.1% 26 4,527 0.6% 30 3,840 0.6% 33
Somerville Metro North WDA 678 13.6% 1.0% 27 5,655 0.8% 21 4,977 0.8% 26
Canton Metro South/West WDA 650 8.4% 1.0% 28 8,379 1.2% 14 7,729 1.2% 15
Southborough Metro South/West WDA 637 34.6% 1.0% 29 2,477 0.3% 49 1,840 0.3% 64
Chelsea Metro North WDA 584 27.5% 0.9% 30 2,708 0.4% 46 2,124 0.3% 55
Boxborough Metro South/West WDA 475 23.9% 0.7% 31 2,463 0.3% 50 1,988 0.3% 59
Wakefield Metro North WDA 457 6.7% 0.7% 32 7,265 1.0% 17 6,808 1.0% 17

TOTAL TOP-QUINTILE 78,980 17.9% 120.7% 520,677 72.8% 441,697 67.9%
Other (13,569) -6.5% -20.7% 194,940 27.2% 208,509 32.1%

TOTAL 65,411 10.1% 100.0% 715,617 100.0% 650,206 100.0%

2017 vs. 2007 2017 2007
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The following two maps display the spatial distribution of office employment throughout Eastern 
Massachusetts, using a color-coding scheme that represents quintile classification.  The first map shows 
2017 office employment, while the second map shows the net change in office employment from 2007 to 
2017. 
 
 
  Figure 3-5:  Map of Eastern Massachusetts Total Office Employment by City/Town, 2017 

 
  Sources:  MassGIS, Massachusetts EOLWD ES-202 Employment Data 
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  Figure 3-6:  Map of Eastern Massachusetts Total Change in Office Employment by City/Town, 2007-2017 

 
  Sources:  MassGIS, Massachusetts EOLWD ES-202 Employment Data 
 
The first map above indicates a relatively clear relationship between highways and the municipalities with 
the highest office employment levels, as all top quintile cities and towns appear to be located along major 
highway routes.  Most significantly, however, is the pattern of contiguous municipalities to the northwest 
and west, along three connected highway corridors, where all of the municipalities are in the top quintile.  
Of the 30 suburban municipalities in the top quintile, 14 of them are included in this one connected 
system.  The radial highway corridors are Route 3 to the northwest, and Route 9 and I-90 to the west.  The 
circumferential highway corridor connecting these two radial corridors is Route 128 / I-95 inner loop 
highway.  As indicated in the summary table below, these three inter-connected corridors accounted for 
174,046 office jobs in 2017, representing 24.3% of all Eastern Massachusetts.  These 14 municipalities 
also added 24,115 of the total 31,331 suburban office jobs between 2007 and 2017, accounting for 77.0% 
of suburban growth, and 36.9% of total Eastern Massachusetts growth. 
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Figure 3-7: Select Concentration of Eastern Massachusetts Suburban Office Employment, 2017 vs. 2007 

 
Sources:  Massachusetts EOLWD ES-202 Employment Data 
 
The urban core of Boston and Cambridge are gaining market share and represented more than half of the 
total net growth from 2007 to 2017.  Suburban growth has been concentrated in the largest existing 
subcenters, but also appears to be expanding slightly into several emerging clusters to the north of 
Boston, as well as at various nodes along the I-495 outer circumferential highway.  Areas to the south of 
Boston do not appear to be experiencing much growth, despite good access to major highway 
infrastructure and the MBTA Commuter Rail network. 
 
 
3.6  Chapter Summary 
 
In summary, Eastern Massachusetts’ office employment is primarily concentrated in Boston, Cambridge, 
and the suburban segment of the Route 128 / I-95 circumferential highway from Woburn to Needham, as 
well as the northwest corridor and western corridor.  Office employment appears to have decentralized 
along several major highways, and recent growth has primarily occurred around existing centers and 
corridors, with a few notable exceptions. 
 
In 2017, Boston and Cambridge accounted for 277,354 office jobs, representing 38.8% of total office 
employment, while all Eastern Massachusetts suburbs totaled 438,263 office jobs, accounting for 61.2% 
of the total.  From 2007 to 2017, Boston and Cambridge added a combined total of 34,080 office jobs, 
accounting for 52.1% of the total net growth, while the remaining suburbs added a net total of 31,331 
office jobs, accounting for 47.9% of the total.  
 
While the urban core is beginning to increase its market share of office employment, the suburbs also 
continue to share significantly in the growth.  Despite the apparent shift in mindset of the planning and 
development professions toward transit-oriented development and walkable urban environments, the vast 
majority of suburban office employment growth over the last decade occurred in the larger long-
established automobile-oriented areas. 
 

City / Town WDA
Office 

Employment % of Total Rank
Office 

Employment % of Total Rank

Office 
Employment 

Growth
% of Total 

Growth Rank

Woburn Metro North WDA 15,730 2.2% 7 14,071 2.2% 7 1,659 2.5% 10
Burlington Metro North WDA 18,348 2.6% 5 15,927 2.4% 6 2,421 3.7% 6
Lexington Metro South/West WDA 12,298 1.7% 10 8,734 1.3% 12 3,564 5.4% 4
Waltham Metro South/West WDA 35,225 4.9% 3 26,956 4.1% 3 8,269 12.6% 3
Newton Metro South/West WDA 15,635 2.2% 8 12,504 1.9% 8 3,131 4.8% 5
Wellesley Metro South/West WDA 6,404 0.9% 20 7,435 1.1% 16 (1,031) -1.6% 158
Needham Metro South/West WDA 9,087 1.3% 12 8,007 1.2% 13 1,080 1.7% 16

Total Route 128 / I-95 Corridor 112,727 15.8% 93,634 14.4% 19,093 29.2%

Bedford Metro South/West WDA 8,709 1.2% 13 7,965 1.2% 14 744 1.1% 24
Billerica Greater Lowell WDA 6,999 1.0% 18 4,644 0.7% 28 2,355 3.6% 7
Chelmsford Greater Lowell WDA 5,298 0.7% 26 5,592 0.9% 23 (294) -0.4% 140
Lowell Greater Lowell WDA 7,417 1.0% 16 6,275 1.0% 20 1,142 1.7% 15

Total Northwest Corridor 28,423 4.0% 24,476 3.8% 3,947 6.0%

Natick Metro South/West WDA 5,099 0.7% 28 6,626 1.0% 19 (1,527) -2.3% 162
Framingham Metro South/West WDA 17,831 2.5% 6 16,388 2.5% 5 1,443 2.2% 12
Marlborough Metro South/West WDA 9,966 1.4% 11 8,807 1.4% 11 1,159 1.8% 14

Total Western Corridor 32,896 4.6% 31,821 4.9% 1,075 1.6%

Total 3-Corridor System 174,046 24.3% 149,931 23.1% 24,115 36.9%

2017 2007 2017 vs. 2007
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4.  Analysis of MBTA Commuter Rail Ridership 
 
Question 2:  What observations can be made about the commuting patterns of existing MBTA 
Commuter Rail ridership during weekday morning peak hours?  Specifically, what share of all inbound 
and outbound riders alight the train at destinations outside of the key Boston stations, and how does this 
share compare to the level of overall suburban office employment? 
 
 
The MBTA Commuter Rail network consists of 12 different lines and includes 140 stations that operate 
on regular weekday schedules, as well as several additional stations that operate only seasonally or for 
special events (MBTA, 2019).  The two maps below display the MBTA Commuter Rail network. 
 
 
  Figure 4-1:  Map of MBTA Commuter Rail Network 

 
  Source:  Massachusetts Bay Transportation Authority (MBTA) 
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  Figure 4-2:  Map of MBTA Commuter Rail Network 

 
  Source: MassGIS   
 
 
4.1  Data and Methods 
 
In 2018, the Central Transportation Planning Staff (CTPS) was contracted by the Massachusetts 
Department of Transportation (MassDOT) to perform one-day weekday passenger counts of boardings 
and alightings at all MBTA Commuter Rail Stations.  These counts were performed in the Spring and 
Fall, and resulted in publicly available “Spring/Fall 2018 CTPS Commuter Rail Passenger Counts” 
reports for all Commuter Rail lines (Commonwealth of Massachusetts, 2018). 
 
In order to answer this chapter’s research questions, I aggregated the passenger count data for each line 
into a comprehensive summary data set.  Because the focus of the first two research questions is on the 
spatial distribution of office employment and commuting patterns, the following analysis uses only the 
passenger count data for Weekday AM Peak trains, rather than total daily counts. 
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To answer the questions about commuting patterns and ridership levels, I first created a table in Excel that 
summarizes AM Peak passenger counts for inbound trains, outbound trains, and in total, by Commuter 
Rail line.  I then reviewed the data in the table, and summarized my general observations about ridership 
levels during AM Peak trains. 
 
In order to determine the share of all inbound and outbound riders who alight at destinations other than 
key Boston stations, I created three tables in Excel.  The first two tables summarize alightings data by 
Commuter Rail line and key Boston station, and include calculations of total alightings at key Boston 
stations and non-key stations.  One of these tables contains data for inbound trains, while the other 
contains data for outbound trains.  The third table contains a summary of all inbound and outbound 
alightings at non-key stations, by Commuter Rail line, and calculates the total alightings as a share of total 
AM Peak ridership.  For purposes of this research project, key Boston stations are deemed to include 
North Station, South Station, Back Bay, Ruggles, and Yawkey. 
 
Lastly, I summarized the observations and findings from the analysis, and compared the total alightings at 
non-key stations to the Eastern Massachusetts suburban office employment levels determined in the 
answer to Question 1, in order to gain a general understanding of utilization levels for AM Peak 
Commuter Rail trains as a means to reach suburban employment destinations.  
 
 
4.2  Results 
 
To answer the questions about commuting patterns and ridership levels, I begin by summarizing the 
passenger counts by rail line in the table below. 
 

 Figure 4-3:  Summary of MBTA Commuter Rail Ridership during Weekday AM Peak 

 
 Sources:  MBTA Spring/Fall 2018 CTPS Commuter Rail Passenger Counts 

AM Peak AM Peak AM Peak
MBTA Commuter Rail Line Inbound Outbound Total

North Station Trains
Newburyport/Rockport 5,520 333 5,853
Lowell 4,433 196 4,629
Fitchburg 3,772 431 4,203
Haverhill 2,972 76 3,048

Subtotal 16,697 1,036 17,733

South Station Trains
Providence/Stoughton 10,851 623 11,474
Worcester 7,664 501 8,165
Franklin 5,046 72 5,118
Middleborough/Lakeville 3,101 89 3,190
Needham 2,841 179 3,020
Kingston/Plymouth 2,786 31 2,817
Greenbush 2,803 31 2,834
Fairmount 877 241 1,118

Subtotal 35,969 1,767 37,736

All Trains

Total AM Peak Ridership 52,666 2,803 55,469

% of Total 94.9% 5.1% 100.0%
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Several observations can be made from the above data.  One observation is that overall ridership during 
the AM Peak is comprised of primarily inbound commuters.  Of the 55,469 AM Peak riders, 52,666 
(94.9%) are inbound riders, while only 2,803 (5.1%) are outbound riders.  The implication from this 
observation is that outbound trains are under-utilized and that relatively few commuters use the MBTA 
Commuter Rail for the purpose of a reverse commute.   
 
Another observation is that train service and ridership is much higher for South Station trains than for 
North Station trains.  Eight Commuter Rail lines terminate at South Station, while only four terminate at 
North Station.  Total ridership for South Station trains is more than twice as high as that of North Station 
trains, with the Providence/Stoughton line and the Worcester line achieving significantly higher ridership 
levels than any other train line.  These two lines alone achieve a combined total ridership level of 19,639 
during the AM Peak, representing 35.4% of overall ridership for the entire Commuter Rail network. 
 
In order to determine the share of all inbound and outbound riders who alight the train at destinations 
other than key Boston stations, I summarize the alightings data separately for inbound and outbound 
trains, and then calculate the alightings at both key and non-key stations for each commuter rail line. 
 
 
Inbound Alightings 
 
The following two tables summarize the breakdown of alightings from inbound trains.  A key observation 
from this data is that the vast majority of inbound riders get off the train within the urban core.  As shown 
in the tables below, 49,287 (93.6%) of the 52,666 total inbound riders get off the train at the five key 
stations listed, while 3,379 (6.4%) get off at other non-key stations. 
 
 Figure 4-4:  MBTA Commuter Rail Alightings from Inbound Trains during Weekday AM Peak 

 
 Sources:  MBTA Spring/Fall 2018 CTPS Commuter Rail Passenger Counts 

Total Total

MBTA Commuter Rail Line
North 

Station
South 

Station Back Bay Ruggles Yawkey
Key 

Stations
Non-Key 
Stations

North Station Trains
Newburyport/Rockport 5,249 5,249 271
Lowell 4,385 4,385 48
Fitchburg 2,325 2,325 1,447
Haverhill 2,859 2,859 113

Subtotal 14,818 14,818 1,879

South Station Trains
Providence/Stoughton 6,411 3,413 852 0 10,676 175
Worcester 4,228 2,346 0 845 7,419 245
Franklin 2,679 1,669 664 0 5,012 34
Middleborough/Lakeville 2,741 0 0 0 2,741 360
Needham 1,523 817 476 0 2,816 25
Kingston/Plymouth 2,491 0 0 0 2,491 295
Greenbush 2,491 0 0 0 2,491 312
Fairmount 823 0 0 0 823 54

Subtotal 23,387 8,245 1,992 845 34,469 1,500

All Trains

Total 14,818 23,387 8,245 1,992 845 49,287 3,379

Total Alightings at Key Boston Stations
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 Figure 4-5:  MBTA Commuter Rail Alightings from Inbound Trains during AM Peak, as Share of Total 

 
 Sources:  MBTA Spring/Fall 2018 CTPS Commuter Rail Passenger Counts 
 
 
Outbound Alightings 
 
The following two tables summarize the breakdown of alightings from outbound trains.  While the share 
of outbound ridership is relatively small, compared to inbound ridership, this information can be valuable 
in that it quantifies the levels of outbound riders who are commuting to destinations outside of the city, 
compared to those who are using the train for intra-city commuting purposes.  The data indicates that 428 
(15.3%) of the 2,803 total outbound riders get off the train at the five key stations listed, while 2,375 
(84.7%) get off at other non-key stations. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Total Total

MBTA Commuter Rail Line
North 

Station
South 

Station Back Bay Ruggles Yawkey
Key 

Stations
Non-Key 
Stations

North Station Trains
Newburyport/Rockport 95.1% 95.1% 4.9%
Lowell 98.9% 98.9% 1.1%
Fitchburg 61.6% 61.6% 38.4%
Haverhill 96.2% 96.2% 3.8%

Subtotal 88.7% 88.7% 11.3%

South Station Trains
Providence/Stoughton 59.1% 31.5% 7.9% 0.0% 98.4% 1.6%
Worcester 55.2% 30.6% 0.0% 11.0% 96.8% 3.2%
Franklin 53.1% 33.1% 13.2% 0.0% 99.3% 0.7%
Middleborough/Lakeville 88.4% 0.0% 0.0% 0.0% 88.4% 11.6%
Needham 53.6% 28.8% 16.8% 0.0% 99.1% 0.9%
Kingston/Plymouth 89.4% 0.0% 0.0% 0.0% 89.4% 10.6%
Greenbush 88.9% 0.0% 0.0% 0.0% 88.9% 11.1%
Fairmount 93.8% 0.0% 0.0% 0.0% 93.8% 6.2%

Subtotal 65.0% 22.9% 5.5% 2.3% 95.8% 4.2%

All Trains

% of Total Inbound Riders 28.1% 44.4% 15.7% 3.8% 1.6% 93.6% 6.4%

Alightings at Key Boston Stations as % of Total Inbound Riders
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 Figure 4-6:  MBTA Commuter Rail Alightings from Outbound Trains during AM Peak 

 
 Sources:  MBTA Spring/Fall 2018 CTPS Commuter Rail Passenger Counts 
 
 
 Figure 4-7:  MBTA Commuter Rail Alightings from Outbound Trains during AM Peak, as Share of Total 

 
 Sources:  MBTA Spring/Fall 2018 CTPS Commuter Rail Passenger Counts 
 

Total Total

MBTA Commuter Rail Line
North 

Station
South 

Station Back Bay Ruggles Yawkey
Key 

Stations
Non-Key 
Stations

North Station Trains
Newburyport/Rockport 0 0 333
Lowell 0 0 196
Fitchburg 0 0 431
Haverhill 0 0 76

Subtotal 0 0 1,036

South Station Trains
Providence/Stoughton 0 102 32 0 134 489
Worcester 0 177 0 30 207 294
Franklin 0 0 3 0 3 69
Middleborough/Lakeville 0 0 0 0 0 89
Needham 0 84 0 0 84 95
Kingston/Plymouth 0 0 0 0 0 31
Greenbush 0 0 0 0 0 31
Fairmount 0 0 0 0 0 241

Subtotal 0 363 35 30 428 1,339

All Trains

Total 0 0 363 35 30 428 2,375

Total Alightings at Key Boston Stations

Total Total

MBTA Commuter Rail Line
North 

Station
South 

Station Back Bay Ruggles Yawkey
Key 

Stations
Non-Key 
Stations

North Station Trains
Newburyport/Rockport 0.0% 0.0% 100.0%
Lowell 0.0% 0.0% 100.0%
Fitchburg 0.0% 0.0% 100.0%
Haverhill 0.0% 0.0% 100.0%

Subtotal 0.0% 0.0% 100.0%

South Station Trains
Providence/Stoughton 0.0% 16.4% 5.1% 0.0% 21.5% 78.5%
Worcester 0.0% 35.3% 0.0% 6.0% 41.3% 58.7%
Franklin 0.0% 0.0% 4.2% 0.0% 4.2% 95.8%
Middleborough/Lakeville 0.0% 0.0% 0.0% 0.0% 0.0% 100.0%
Needham 0.0% 46.9% 0.0% 0.0% 46.9% 53.1%
Kingston/Plymouth 0.0% 0.0% 0.0% 0.0% 0.0% 100.0%
Greenbush 0.0% 0.0% 0.0% 0.0% 0.0% 100.0%
Fairmount 0.0% 0.0% 0.0% 0.0% 0.0% 100.0%

Subtotal 0.0% 20.5% 2.0% 1.7% 24.2% 75.8%

All Trains

% of Total Outbound Riders 0.0% 0.0% 13.0% 1.2% 1.1% 15.3% 84.7%

Alightings at Key Boston Stations as % of Total Outbound Riders
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Summary of Alightings at Non-Key Stations During AM Peak 
 
The last table, below, summarizes the total alightings at non-key stations during weekday AM Peak 
trains.  In reviewing the summary data, I notice that several lines have significantly larger shares of 
inbound alightings than others do.  This is largely due to alightings at two specific non-key stations that 
are actually located within the boundaries of Boston and Cambridge.  One station is Porter Square in 
Cambridge, which is located on the Fitchburg line, and provides the only connection to the MBTA Red 
Line for all North Station train lines. The other station is JFK/UMass, which is located along the routes of 
three South Station train lines, and also provides the last opportunity for inbound commuters from the 
south to transition to the MBTA Red Line.  Because both of these stations are located within an area that 
most would consider the urban core, and because they are key stations in the sense that they connect to 
the MBTA Red Line, it seems reasonable to assume that the alighting commuters at these stations may be 
headed to a final destination within the urban core employment centers.  As such, I subtract the alightings 
at these stations from the total non-key ridership totals in order to generate an adjusted total, as displayed 
in the table below. 
 
 Figure 4-8:  MBTA Commuter Rail Alightings Summary 

 
 Sources:  MBTA Spring/Fall 2018 CTPS Commuter Rail Passenger Counts 
 
 
 
 

MBTA Commuter Rail Line Inbound Outbound Total
% of Total 
Ridership

North Station Trains
Newburyport/Rockport 5,853 271 333 604 10.3%
Lowell 4,629 48 196 244 5.3%
Fitchburg 4,203 1,447 431 1,878 44.7%
Haverhill 3,048 113 76 189 6.2%

Subtotal 17,733 1,879 1,036 2,915 16.4%

South Station Trains
Providence/Stoughton 11,474 175 489 664 5.8%
Worcester 8,165 245 294 539 6.6%
Franklin 5,118 34 69 103 2.0%
Middleborough/Lakeville 3,190 360 89 449 14.1%
Needham 3,020 25 95 120 4.0%
Kingston/Plymouth 2,817 295 31 326 11.6%
Greenbush 2,834 312 31 343 12.1%
Fairmount 1,118 54 241 295 26.4%

Subtotal 37,736 1,500 1,339 2,839 7.5%

All Trains

Total 55,469 3,379 2,375 5,754 10.4%

Less: Porter Square (Cambridge) (1,267) (30) (1,297)
Less: JFK/Umass (Boston) (707) 0 (707)

Adjusted Total 55,469 1,405 2,345 3,750 6.8%

AM Peak 
Ridership 

Total

Alightings at Non-Key Stations
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4.3  Chapter Summary 
 
The adjusted totals indicate that only 3,750 (or 6.8%) of all 55,469 AM Peak riders alight at destinations 
outside of the urban core employment centers.  As was established in the answer to Question 1, total 
suburban office employment in Eastern Massachusetts was estimated to be 438,263 in 2017.  Under even 
the most aggressive assumption that all 3,750 riders alight the train at suburban workplace destinations, 
this would account for only 0.86% of the total suburban office employees in Eastern Massachusetts.  
 
In summary, the conclusions drawn from the available data are that the MBTA Commuter Rail system is 
primarily used during the weekday morning peak hours by inbound suburban commuters who board the 
train at origination points outside the urban core and travel to destinations within the urban core.  While 
the current system provides an effective means of transportation for suburban residents who work in the 
city, the system captures very few riders who enjoy shorter inbound suburb-to-suburb commutes or 
outbound reverse commutes to suburban destination points.  While the low level of morning peak 
alightings at suburban Commuter Rail stations may be due in part to the overall network design or 
operational deficiencies, it also raises the question of whether there is a lack of suburban employment 
destinations that are directly accessible by Commuter Rail.    
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5.  Site Selection & Land Use Analysis 
 
Question 3:  Applying regional planning and smart growth principles, which suburban MBTA 
Commuter Rail stations are best situated for transit-oriented development of office space, and how much 
additional capacity is feasible at these sites?   
 
 
5.1 Analytical Approach 
 
A multi-step process is required to answer this question.  First, I establish site selection criteria, based on 
regional planning and smart growth principles.  I then determine and discuss the data needed to answer 
the question, and proceed to the site selection process, based on established locational criteria.  Once the 
station sites have been identified, I then establish the corresponding station areas for which I will perform 
land use analysis. 
 
The land use analysis process first involves an assessment of existing land use patterns.  Once I determine 
the overall mix of land uses for each station area, I then determine the existing land area, building area, 
and density for commercial and industrial areas only.  Once these existing conditions are established, I 
use a series of calculations to determine the estimated potential total building area capacity and the 
additional building area capacity for each station area, across a range of varying density levels. 
 
 
5.2 Site Selection & Station Area Determination 
 
5.2.1 Site Selection Criteria 
 
The literature reviewed on the topic of subcenter formation provides general guidance on several key 
criteria that achieve the best results with regard to economic, social, and environmental benefits.  The 
primary goal of this research project is to apply these regional planning and smart growth principles to the 
identification of transit-oriented locations most suitable for future office subcenter development, and the 
quantification of office space and employment growth that could be accommodated at these sites, given a 
range of hypothetical density levels.  Following the guidance from the literature, I have developed the 
following list of site selection criteria and assumptions: 
 
 Accessibility:  The site should be located at the concentration of infrastructure or a transit node.  

In order to incorporate this recommendation, the search criteria includes existing MBTA 
Commuter Rail stations within 1 mile of a highway exit. 

 
 Location:  In order to limit sprawl at the urban edge, higher-density development at infill 

locations is preferable to outward expansion.  In order to incorporate this guidance, while also 
focusing on suburban locations, the search criteria will include sites within a 3-to-15 mile donut 
ring radius from the central location of Downtown Crossing in Boston.  While the 15-mile radius 
used for the outer limit is somewhat arbitrary, this distance was selected in order to prioritize 
infill locations that are close enough to the urban core to benefit from the concentration of labor, 
while also sufficiently incorporating locations along the Route 128 / I-95 inner loop highway.  
 

 Preservation of Open Space:  In order to preserve open space, the site selection criteria will limit 
the suitable land to areas in existing commercial or industrial land use areas.   
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 Walkable Proximity:  In order to incorporate the guidance stating that residents will walk 10 
minutes to a rail stop, this walk time is converted into a distance measurement.  The search 
criteria will include the land area within a ½-mile radius of the train station. 
 

 Subcenter Size:  Following the theory that a minimum of 10,000 total employees is necessary to 
reap the agglomeration benefits of clustering, this criterion is incorporated by converting the 
minimum employee total into gross square footage.  Assuming 200 gross square feet per office 
employee, the site will need to be large enough to accommodate a minimum office subcenter size 
of 2,000,000 gross square feet, excluding parking. 
 

 Parking:  Following the guidance on parking needs in transit-oriented neighborhoods, I assume 
3.0 parking spaces per 1,000 square feet of office space.  Given the minimum office subcenter 
size of 2,000,000 gross square feet, the subcenter will require a minimum of 6,000 parking 
spaces.  Assuming 300 gross square feet per parking space, the site will need to be large enough 
to accommodate 1,800,000 gross square feet of parking area.  For purposes of this research 
project, I assume parking will be incorporated into a structured parking facility. 

 
 Minimum Building Area Capacity:  The minimum building area needed for a new office 

subcenter is determined based on a combination of the previously defined criteria for subcenter 
size and parking area.  Considering the 2,000,000 gross square feet of office space and the 
1,800,000 gross square feet of parking area together, the site needs to have total building area 
capacity of 3,800,000 gross square feet. 
 

 Gross Square Feet per Employee:  This estimate shall include the gross building square footage 
average estimate for both office space and parking.  Given the previous assumptions for office 
space and parking area, it was determined that a total building area capacity of 3,800,000 gross 
square feet is necessary to accommodate 10,000 employees.  As such, an estimated average of 
380 square feet per employee is required. 

 
 
5.2.2 Data Used 
 
With the above assumptions serving as guiding principles in the site selection process, I used ArcGIS 
mapping software and publicly available data files from MassGIS and the Metropolitan Area Planning 
Council (MAPC) to perform the analysis.  The data layers used in the analysis included the following: 
 
 MassGIS: 

o Community Boundaries (Towns) 
o MBTA Rapid Transit 
o Trains [Includes MBTA Commuter Rail] 
o Massachusetts Department of Transportation (MassDOT) Roads 
o Limited Access Highway Exits 
o Land Use (2005) 

 
 Metropolitan Area Planning Council (MAPC): 

o Massachusetts Land Parcel Database (updated May 2019) 
 
After loading all of the data layers into the data frame, several manual modifications were made to the 
MassGIS data layers in order to address duplications and inconsistencies.  
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One inconsistency was that the layer of highway exit points contained additional points that were located 
outside of the major highway arcs within the MassDOT Roads layer, and were in fact exits from other 
highways not contained in the major highway arc layer.  In order to address this inconsistency, I copied 
and modified the highway exit points layer to include only highway exits that are located within 10 
meters of the major highway arc layer.  This eliminated any extraneous exit points. 

 
The MBTA Commuter Rail station nodes layer, within the Trains data layer, included duplicates for 
several stations, and also identified three stations as being planned or under construction which have since 
been opened and activated:  Wachusett, Blue Hill Avenue, and Boston Landing.  I modified this layer to 
remove any duplicates and ensure all active stations were included in the list of active stations.  For 
purposes of this analysis, I include only active stations that run regularly on weekdays, and exclude 
stations that operate only seasonally or for special events. 
 
 
5.2.3 Site Selection Analysis 
 
In order to apply the previously established locational criteria for the site selection process in ArcGIS, I 
first created a 1-mile buffer around all highway exit points.  I then used the “Intersect” tool to intersect 
this buffer with the layer of MBTA Commuter Rail station nodes, thus creating a new layer that included 
only Commuter Rail stations within one mile of a highway exit.  In total, 38 of the total 140 existing 
stations meet this criterion.  Eight of these stations are within a 3-mile radius of Downtown Crossing, 
while the remaining 30 stations are outside of this inner core. 
 
Because the overall goal is to limit sprawl and preserve open space by identifying infill location sites, I 
then created 3-to-15 mile donut ring buffer area around the center point of the Downtown Crossing 
subway station in Boston.  In order to do this, I first selected the Downtown Crossing station point from 
the MBTA Rapid Transit nodes layer, and exported this single point to a new layer.  I then created both a 
15-mile buffer and a 3-mile buffer around this point.  Using the “Erase” tool, I removed the 3-mile buffer 
area from the 15-mile buffer area, thus creating a new 3-to-15 mile donut ring layer.  Lastly, I used the 
“Select by Location” tool to select the Commuter Rail station points previously identified as being within 
one mile of a major highway exit, which are also located within this 3-to-15 mile area.  The resulting 
selected Commuter Rail station points were then exported to a newly created layer, containing the final 
selection of stations meeting the locational criteria.   
 
In total, 15 stations meet the locational criteria of being within one mile of a major highway exit and also 
within the 3-to-15 mile donut ring area from Downtown Crossing.  The map below displays the 
geographical locations of these Commuter Rail stations, and the following table provides a summary of 
each station’s locational attributes, Commuter Rail line, Boston terminus, and morning peak inbound 
travel time. 
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 Figure 5-1:  Map of MBTA Commuter Rail Stations Meeting Locational Criteria 

 
 Sources:  MassGIS, MAPC Massachusetts Land Parcel Database 
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  Figure 5-2:  Summary of MBTA Commuter Rail Stations Meeting Locational Criteria 

  
  Sources:  Massachusetts Bay Transportation Authority (MBTA), MassGIS 
 
Before moving forward with the analysis, I cross-referenced the locations of the 15 selected stations 
between the Trains layer and Google Maps, in order to verify accurate geographical placement.  In some 
necessary cases, the “Editor” tool in ArcGIS was used to make slight modifications to the station 
locations. 
 
 
5.2.4 Station Area Determination 
 
Once the list of potential sites had been narrowed to the 15 selected Commuter Rail station points, based 
on locational attributes, I next sought to gain a better understanding of the existing land use patterns 
within walkable proximity of each station.  In order to do so, I created a ½-mile buffer around each of the 
15 selected Commuter Rail station points.  Because several of the selected stations are less than 1 mile 
apart, resulting in overlapping buffer areas, I dissolved the boundaries so as not to complicate later steps 
in the analytical process, regarding individual land parcels that fall within the ½-mile proximity of more 
than one commuter rail station points. 
 
Upon creating a 1/2-mile buffer around each of the 15 selected stations, and dissolving any shared 
boundaries, the consolidation resulted in 11 station areas, which are grouped according to the following 
table. 
 
 
 
 
 

# Station City / Town MBTA Line Zone
Boston 

Terminus

AM Peak
Travel Time

(Mins)

1 Anderson / Woburn Woburn Lowell 2 North Station 20-26

2 Mishawum Woburn Lowell 2 North Station 23

3 Kendal Green Weston Fitchburg 3 North Station 32

4 Brandeis / Roberts Waltham Fitchburg 2 North Station 28

5 Belmont Belmont Fitchburg 1 North Station 16

6 Auburndale Newton Worcester 2 South Station 27-30

7 West Newton Newton Worcester 2 South Station 24-27

8 Boston Landing Boston Worcester 1A South Station 16

9 Needham Heights Needham Needham 2 South Station 45-46

10 Hersey Needham Needham 2 South Station 33

11 Islington Westwood Franklin 3 South Station 28-32

12 Dedham Corp Ctr Dedham Franklin 2 South Station 25-29

13 Endicott Dedham Franklin 2 South Station 22-25

14 Route 128 Westwood Providence/Stoughton 2 South Station 20-25

15 Braintree Braintree Middleborough/Lakeville,
Kingston/Plymouth 2 South Station 20-22
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  Figure 5-3:  Summary of Selected MBTA Commuter Rail Station Areas 

  
  Sources:  Massachusetts Bay Transportation Authority (MBTA), MassGIS 
 
 
5.3 Station Area Land Use Analysis 
 
5.3.1 Data Used 
 
Once the geographical boundaries were set, establishing key study areas, I then considered two sources of 
data and shape files that provide detailed land use information: (1) MAPC Massachusetts Land Parcel 
Database, and (2) MassGIS Land Use (2005).   
 
The Metropolitan Area Planning Council (MAPC), the regional planning association for the Boston 
metropolitan area, has compiled a Massachusetts Land Parcel Database from various other data layers, 
many of which come from MassGIS.  This data set contains land parcel data that is uploaded to MassGIS 
from the tax assessors for each city and town in the metropolitan area.  While municipal assessors are 
supposed to follow the guidelines on property type classification codes established by the Massachusetts 
Department of Revenue/Division of Local Services, MAPC has noted a lack of coding consistency across 
municipalities, and has thus created a standardized database that aims to adjust for such inconsistencies 
and provide comprehensive data sets that can be used by planners, researchers, and developers who wish 
to aggregate and analyze the data (MAPC, 2019). 
 
MassGIS makes publicly available its Land Use (2005) data layer containing Massachusetts land use 
patterns for the entire state of Massachusetts.  This data layer is also helpful in that it provides a more 
detailed overview of land use patterns without regard for parcel boundaries, giving a more accurate 
depiction of the true characteristics of the land. 

# Station City / Town MBTA Line Zone
Boston 

Terminus

AM Peak
Travel Time

(Mins)

1 Anderson / Woburn Woburn Lowell 2 North Station 20-26

Mishawum Woburn Lowell 2 North Station 23

2 Kendal Green Weston Fitchburg 3 North Station 32

3 Brandeis / Roberts Waltham Fitchburg 2 North Station 28

4 Belmont Belmont Fitchburg 1 North Station 16

5 Auburndale Newton Worcester 2 South Station 27-30
West Newton Newton Worcester 2 South Station 24-27

6 Boston Landing Boston Worcester 1A South Station 16

7 Needham Heights Needham Needham 2 South Station 45-46

8 Hersey Needham Needham 2 South Station 33

9 Islington Westwood Franklin 3 South Station 28-32

Dedham Corp Ctr Dedham Franklin 2 South Station 25-29

Endicott Dedham Franklin 2 South Station 22-25

10 Route 128 Westwood Providence/Stoughton 2 South Station 20-25

11 Braintree Braintree Middleborough/Lakeville,
Kingston/Plymouth 2 South Station 20-22
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While both data sets are useful, each has its challenges.  While the MassGIS land use file is helpful in 
understanding overall patterns, it does not contain information on total building area or other data points 
necessary to understand the density or spatial distribution of the built environment within each land use 
area.  Additionally, the MassGIS file was last updated in 2005, and thus may not be completely accurate 
in 2019.   
 
The MAPC Massachusetts Land Parcel Database provides valuable insights into the specific 
characteristics of land and building areas, assessed values, last sale price, and other metrics, all at the 
individual parcel level.  However, the MAPC parcel data also has its challenges.  One issue is that each 
parcel is designated one land use code, when in reality, several land uses often exist within a single 
parcel, such as wetlands and other environmental features that can limit the amount of land that is actually 
usable within the parcel.  Additionally, because the land parcel data is sourced from property tax 
assessors, the parcel data has been designed primarily to identify the appropriate use for property tax 
assessment purposes.  As such, land use codes often provide a better indicator of the ownership type or 
current user of the space, than of the true characteristics of the land or building typologies (MAPC, 2019).   
 
Taking into account both the benefits and challenges of each data set, I chose to primarily rely on the 
MAPC parcel data, largely because it contains more information, and also because it is updated regularly 
and contains more recent data for most municipalities.  However, I also relied on the MassGIS land use 
file, to a certain extent, as is explained in the methods used to identify and quantify land use patterns. 
 
 
5.3.2 Land Use Categorization 
 
I first loaded the MAPC Massachusetts Land Parcel Database into the working ArcGIS map.  Using the 
“Select by Location” tool, I selected features from the MAPC Land Parcels target layer that have their 
centroid in the ½-mile buffer source layer feature.  While the method of selecting land parcels based on 
the location of their centroids results in the inclusion of some land area that falls outside of the 1/2-mile 
buffer area and the exclusion of some land area that falls inside of the buffer area, it is the most logical 
and accurate method because it avoids the splitting of land parcels that intersect the boundary of the 
buffer area, and the resulting complications and potential inaccuracy of split parcel data. 

 
The selected parcels were then exported to a newly created layer, containing all land parcels within the 
defined boundaries of each Commuter Rail station.  MAPC’s layer contains a field indicating the type of 
parcel.  In order to eliminate extraneous parcels, I removed right-of ways (ROW), private right-of-ways 
(PRIV_ROW), rail right-of-ways (RAIL_ROW), and water parcels.   
 
MAPC notes that because the assessment data is designed for the purpose of property taxes, the land use 
codes assigned to each parcel may not be fully suitable for land use planning (MAPC, 2019).  As such, 
MAPC developed its own “Real Estate Type Categorization” method, which is displayed in the table 
below. 
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  Figure 5-4:  MAPC Land Parcel Database Real Estate Type Categorization 

 
   Source:  Metropolitan Area Planning Council (May 2019) 
 

 
Modified Real Estate Type Categories & Mapping 

I reviewed the mapping of land use codes to each category, to ensure that all appropriate commercial and 
industrial land parcels were included in the appropriate categories, and that these categories excluded land 
uses that do not belong.  In doing so, I determined that for purposes of this analysis, the categorization of 
the selected parcels required several modifications, as did the mapping of the 3-digit land use codes to 
these categories.  In order to make the required modifications, I first added the following categories:   
 

0.132  Undevelopable Land in Residential Areas 
0.392  Undevelopable Land in Commercial Areas 
0.442  Undevelopable Land in Industrial Areas 
8.39  Developable and Potentially Developable Land in Commercial Areas 
11.44 Developable and Potentially Developable Land in Industrial Areas 
12.1 Public Land 
13  Utilities Infrastructure 
14  Transportation Infrastructure 

 
 
I also changed categories 8 and 9, eliminating the density differentiation.  I then mapped all office 
buildings to category 9, and all other commercial properties to category 8.  The following table is a 
summary of the modified real estate type categorization applied to this land use analysis. 
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               Figure 5-5:  Modified Real Estate Type Categorization 

 
 
 
 
I then modified the mapping of several land use codes as follows, in order to more accurately reflect the 
actual uses of the land, as displayed in the following table: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Real Estate Type Explanation
0 Uncategorized

0.132 Undevelopable Land in Residential Areas

0.392 Undevelopable Land in Commercial Areas

0.442 Undevelopable Land in Industrial Areas

1 Single Family Properties

2 Duplex/Triplex

3 Small Apartments (less than 8 units)

4 Large Apartments (more than 8 units), Housing Authority properties, 
Rooming and Boarding Houses, and Nursing Homes

5 Multi-Use Residential: More than half residential use

6 Mixed Use:  More than half commercial use

7 Agriculture, Outdoor Recreational Activities, Other Open Space

8 Commercial, retail, entertainment (excluding Office)

8.39 Developable and Potentially Developable Land in Commercial Areas

9 Office Uses

10 Private Educational Uses

11 Industrial properties, warehouses

11.44 Developable and Potentially Developable Land in Industrial Areas

12 Tax exempt properties, such as public properties, local properties, and 
institutional uses

12.1 Public Land, Parks, Conservation, and Recreation

13 Utilities Infrastructure

14 Transportation Infrastructure
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            Figure 5-6:  Summary of Modifications Made to Real Estate Type Categorization 

 

LU Code LU Description
MAPC

Real Estate Type
Updated

Real Estate Type
121 Rooming and Boarding Houses 0 4

123 Residence Halls or Dormitories 0 10

140 Child Care Facility (M.G.L. Chapters 59 §3F; 40A §9C) (see also Code 352) 0 8

304 Nursing Homes - includes property designed for minimal care with or 
without medical facilities 

0 4

340 General Office Buildings 8 9

341 Bank Buildings 8 9

342 Medical Office Buildings 8 9

343 [No Description] 8 9

344 [No Description] 8 9

350 Property Used for Postal Services 12 8

351 Educational Properties 10 8

353 Fraternal Organizations 12 8

355 Funeral Homes 12 8

357 [No Description] 12 8

358 [No Description] 12 9

362 Motion Picture Theaters 9 8

369 Other Cultural and Entertainment Properties 9 8

377 Archery, Billiards, other indoor facilities 9 8

390 Developable Land 7 8.39

391 Potentially developable Land 7 8.39

392 Undevelopable Land 7 0.392

402 Office Building - part of manufacturing operation 8 9

404 Research and Development facilities 8 11

410 Sand and Gravel 7 11

414 [No Description] 7 11

423 Electric Transmission Right-of-Way 11 13

424 Electricity Regulating Substations 11 13

428 Gas Pressure Control Stations 11 13

430 Telephone Exchange Stations 11 13

431 Telephone Relay Towers 11 13

440 Developable Land 11 11.44

441 Potentially Developable Land 11 11.44

442 Undevelopable Land 0 0.442

920 Department of Conservation and Recreation, Division of Urban Parks and 
Recreation

12 12.1

925 Department of Conservation and Recreation Division of Water Supply 
Protection conservation restrictions and sewer easements, Urban Parks

12 12.1

930 Vacant, Selectmen or City Council 12 12.1

932 Vacant, Conservation 12 12.1

933 Vacant, Education 12 12.1

956 Libraries, Museums 8 12

959 Housing, Other 8 12

960 Church, Mosque, Synagogue, Temple, etc 8 12

961 Rectory or Parsonage, etc 8 12

962 Other 8 12

970 Housing Authority 0 4

971 Utility Authority, Electric, Light, Sewer, Water 12 13

972 Transportation Authority 12 14

974 Vacant, Utility Authority 12 13

975 Vacant, Transportation Authority 12 14
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Lastly, I performed a manual review of any remaining parcels that were either uncategorized or did not 
appear to be accurately categorized.  Cross-referencing the land use codes and categories with the 
municipal tax assessors’ websites, Google Maps, and the MassGIS Land Use (2005) data layer, I 
modified the assigned real estate type categories to individual parcels as necessary.   
 
 
5.3.3 Summary of Existing Land Area by Parcel Land Use Category 
 
Once the land use categories and code mapping had been updated, I then used ArcGIS and Excel to 
summarize the overall distribution of land uses at each station and in total.  In order to do this, I first used 
the selection tool in ArcGIS to select all land parcels for each station area, and exported each station 
area’s set of parcels to a new layer.  For each of these new station area layers, I opened the Attribute 
Table, highlighted the field column with the modified real estate types, and used the “Summarize” option 
to generate summary statistics for lot area square footage by real estate type.  For each station area, I then 
exported summary statistics to a text file, which I then copied and pasted into an Excel worksheet.  I then 
created a master Excel file to aggregate the data, with a summary tab, as well as a tab for each station 
area.  I then linked the data from each station area tab to the summary worksheet, consolidated the 
categories, and summarized the data in a table.  The resulting table, displayed below, summarizes the total 
land area, based on parcel-level coding and categorization, for each identified station area. 
 
 
Figure 5-7:  Total Land Area by Parcel Land Use Category 

 
Sources:  MAPC Massachusetts Land Parcel Database, MassGIS 
 
 
Several items should be noted.  First, mixed-use parcels are included within the residential and 
commercial totals.  Parcels designated as having more than 50% residential space are categorized as 
residential, while parcels designated as having more than 50% commercial space are categorized as 
commercial.  As such, the actual building areas associated with the mixed-use commercial parcels, 
discussed later in the analysis, may actually contain other uses. 
 

Station Area Residential Commercial Industrial

Public/ 
Institutional/ 

Open
Utilities & 

Transportation Other TOTAL

Boston Landing 157.4 122.0 35.1 42.7 26.6 4.1 387.8

Belmont 305.5 11.6 0.0 71.9 10.5 9.8 409.3

Anderson / Mishawum 60.7 215.0 411.9 115.1 25.8 53.3 881.8

Kendal Green 273.9 8.5 11.4 105.9 0.0 12.2 412.0

Brandeis/Roberts 71.7 48.5 11.3 206.0 0.1 0.4 338.0

Auburndale, West Newton 543.6 51.5 10.9 154.1 3.1 14.8 778.0

Needham Heights 271.0 34.3 11.9 100.0 0.7 13.2 431.1

Hersey 284.1 0.7 0.2 122.3 2.6 0.0 409.9

Dedham Corp Ctr / Islington / Endicott 585.9 256.1 43.9 158.7 21.6 19.6 1,085.7

Route 128 49.7 67.3 2.0 86.3 9.2 4.3 218.7

Braintree 141.7 101.7 19.8 100.4 23.3 25.1 412.0

TOTAL 2,745.1 917.2 558.3 1,263.4 123.5 156.8 5,764.3

% of TOTAL 47.6% 15.9% 9.7% 21.9% 2.1% 2.7% 100.0%

Total Acreage by Parcel Land Use Category
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Additionally, it should be noted that the total estimation of land area is based on land use coding for tax 
assessment purposes.  In reality, the actual land cover within a parcel’s boundaries may contain multiple 
land uses, some of which render portions of the parcel undevelopable, such as wetlands.  Also, the 
residential, commercial, and industrial totals in the above table include parcels designated as 
“developable” and “potentially developable,” without identifying the nature of the existing land use.   
 
In summary, as shown in the above table, the mix of land uses varies drastically across the different 
station areas.  Some stations are surrounded by large areas of commercial and industrial uses, while others 
have very little.  In total, commercial and industrial land use parcels account for 1,475.5 acres of land in 
the study areas surrounding the selected set of stations, representing 25.6% of the total land area. 
 
 
5.3.4 Existing Land Area for Commercial and Industrial Parcels, Excluding Wetlands 
 
Using the above Summary of Existing Land Area as a starting point, I then shifted the focus to strictly 
commercial and industrial land.  The first step in doing so was to create a new layer in ArcGIS that 
included only commercial and industrial land parcels for the selected station areas.  In order to extract the 
commercial and industrial land parcels from the master layer of all land parcels for the selected station 
areas, I opened the Attribute Table for the layer containing all land parcels, sorted by modified real estate 
type, and selected only the parcels with commercial and industrial types. I then exported the selected 
features to a new layer containing only the commercial and industrial land parcels for all selected station 
areas. 
 
In order to gain a more accurate depiction of realistic commercial and industrial land inventory, I next 
removed wetland areas from the total commercial and industrial land parcels, as they cannot be built 
upon.  In order to remove wetlands from the inventory, I obtained the MassDEP Wetlands data layer from 
MassGIS, and loaded the layer into the working ArcGIS map.  From the Wetlands layer, I clipped the 
wetland areas that were located within the layer of commercial and industrial parcels, and then erased 
these wetland areas from the commercial and industrial layer, creating a new modified commercial and 
industrial layer that now excluded wetland areas.  I then added two new fields to the Attribute Table in 
order to recalculate the land area for all parcels, one in acres and one in square feet.   
 
Using the same general process as was used for the Summary of Existing Land Area, I used ArcGIS to 
create a layer of modified commercial and industrial land parcels for each station area individually, 
summarized land area and building area statistics by modified real estate type, exported the summary 
statistics to text files and subsequently to Excel worksheets, and created a summary table that pulled in 
the land area data from the individual station area worksheets. 
 
The resulting table, displayed below, provides a detailed categorical breakdown of commercial and 
industrial land use categories, and summarizes total land area, by station area, for commercial and 
industrial parcels, after removing wetlands. 
 
 
 
 
 
 
 
 
 
 



45 
 

 Figure 5-8:  Total Land Area by Parcel Land Use Category, Excluding Wetlands 

 
 Sources:  MAPC Massachusetts Land Parcel Database, MassGIS 
 
As shown in the table above, the revised total area of commercial and industrial land use parcels is 
1,388.6 acres, after removing wetlands.  Of this total, developed parcels comprise 1,273.8 acres, while an 
additional 114.8 acres is either developable or potentially developable.  Some station areas contain much 
more commercial and industrial land than others do, which is a significant factor in each area’s suitability 
to capture future employment growth.   
 
 
5.3.5 Existing Building Area and Density for Commercial and Industrial Parcels 
 
In order to quantify the additional building area capacity at each station area, the existing building area 
must be subtracted from a potential maximum building area capacity.  As such, the first step is to quantify 
existing building areas and floor-to-area ratios (FAR) for each station area.   
 
The building area data is included in the MAPC Land Parcel Database, and as such, is available through 
the ArcGIS Attribute Tables from the previously created commercial and industrial land parcel layers for 
the selected station areas.  Because the building area data was summarized and exported to Excel in 
conjunction with the land area summarization process, building area data could be summarized by merely 
creating an additional table in the same Excel summary tab, and linking to the building area data included 
in each station area tab. 
 
The resulting table, displayed below, summarizes the total building area square footage by station area 
and land use category, associated with the land areas in the previously created land area table. 
 
 
 
 
 
 
 
 

Station Area
Commercial 

Office

Commercial - 
Excluding 

Office

Mixed Use - 
Primarily 

Commercial Industrial
TOTAL 

DEVELOPED Unveveloped TOTAL

Boston Landing 31.6 55.4 14.8 34.9 136.8 20.3 157.0

Belmont 3.4 7.7 0.5 0.0 11.6 0.0 11.6

Anderson / Mishawum 53.0 122.0 0.0 359.3 534.2 49.8 584.0

Kendal Green 7.4 1.1 0.0 6.9 15.4 0.0 15.4

Brandeis/Roberts 35.7 0.9 0.6 11.1 48.4 11.3 59.7

Auburndale / West Newton 15.0 34.3 2.0 10.9 62.2 0.0 62.2

Needham Heights 15.7 9.1 9.2 11.6 45.6 0.3 45.9

Hersey 0.0 0.7 0.0 0.2 0.9 0.0 0.9

Dedham Corp Ctr / Islington / Endicott 91.5 126.5 0.2 43.1 261.2 9.8 271.0

Route 128 17.4 27.7 0.0 2.0 47.1 22.0 69.0

Braintree 11.0 80.8 1.9 16.8 110.4 1.5 111.9

TOTAL 281.7 466.3 29.0 496.8 1,273.8 114.8 1,388.6

% of TOTAL 20.3% 33.6% 2.1% 35.8% 91.7% 8.3% 100.0%

Total Land Area (Acres) by Parcel Land Use Category (Excluding Wetland Areas)
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 Figure 5-9:  Total Building Area by Parcel Land Use Category 

 
 Sources:  MAPC Massachusetts Land Parcel Database, MassGIS 
 
 
Lastly, in order to quantify density, I created an additional Excel table that calculates the floor-to-area 
ratios (FAR) for each station area and land use category.  This was done by dividing building area square 
footage by land area square footage, both of which were calculated in the previous steps.   The resulting 
table, displayed below, summarizes the floor-to-area ratios (FAR) by station area and land use category. 
 
 
 Figure 5-10:  Floor-to-Area Ratio (FAR) by Parcel Land Use Category 

 
 Sources:  MAPC Massachusetts Land Parcel Database, MassGIS 
 
 

Station Area
Commercial 

Office

Commercial - 
Excluding 

Office

Mixed Use - 
Primarily 

Commercial Industrial
TOTAL 

DEVELOPED Unveveloped TOTAL

Boston Landing 2,003,478 1,067,222 930,790 2,179,514 6,181,004 0 6,181,004

Belmont 107,973 167,978 0 0 275,951 0 275,951

Anderson / Mishawum 1,132,828 1,363,242 0 4,807,902 7,303,972 0 7,303,972

Kendal Green 61,744 3,912 0 35,811 101,467 0 101,467

Brandeis/Roberts 787,769 25,247 17,281 17,327 847,624 0 847,624

Auburndale / West Newton 509,706 805,694 80,047 209,426 1,604,873 0 1,604,873

Needham Heights 306,005 127,222 251,603 148,203 833,033 0 833,033

Hersey 0 13,442 0 3,184 16,626 0 16,626

Dedham Corp Ctr / Islington / Endicott 1,074,944 1,811,353 2,411 539,670 3,428,378 0 3,428,378

Route 128 434,742 122,792 0 24,300 581,834 0 581,834

Braintree 198,742 1,020,203 35,965 210,142 1,465,052 0 1,465,052

TOTAL 6,617,931 6,528,307 1,318,097 8,175,479 22,639,814 0 22,639,814
% of TOTAL 29.2% 28.8% 5.8% 36.1% 100.0% 0.0% 100.0%

Total Building Area (Sq Ft) by Parcel Land Use Category

Station Area
Commercial 

Office

Commercial - 
Excluding 

Office

Mixed Use - 
Primarily 

Commercial Industrial
TOTAL 

DEVELOPED Unveveloped TOTAL

Boston Landing 1.45 0.44 1.44 1.43 1.04 0.00 0.90

Belmont 0.72 0.50 0.00 0.00 0.54 0.00 0.54

Anderson / Mishawum 0.49 0.26 0.00 0.31 0.31 0.00 0.29

Kendal Green 0.19 0.08 0.00 0.12 0.15 0.00 0.15

Brandeis/Roberts 0.51 0.62 0.71 0.04 0.40 0.00 0.33

Auburndale / West Newton 0.78 0.54 0.92 0.44 0.59 0.00 0.59

Needham Heights 0.45 0.32 0.63 0.29 0.42 0.00 0.42

Hersey 0.00 0.43 0.00 0.40 0.43 0.00 0.43

Dedham Corp Ctr / Islington / Endicott 0.27 0.33 0.32 0.29 0.30 0.00 0.29

Route 128 0.57 0.10 0.00 0.28 0.28 0.00 0.19

Braintree 0.42 0.29 0.45 0.29 0.30 0.00 0.30

TOTAL 0.54 0.32 1.04 0.38 0.41 0.00 0.37

Floor-to-Area Ratio (FAR) by Parcel Land Use Category
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To summarize the above two tables, the selected station areas comprise a total of approximately 22.6 
million square feet of gross building area.  When taken over the total developed parcel land area of 
1,273.8 acres, the floor-to-area ratio (FAR) is 0.41.  Using a more holistic approach to understanding 
overall density of all potentially developable commercial and industrial land, the building area taken over 
the total land area of 1,388.6 acres results in a FAR of 0.37.  The ranges of building area and density vary 
drastically across the station areas. 
 
Now that the existing inventory has been established for commercial and industrial land area, building 
area, and floor-to-area ratios for the selected station areas, the next step is to estimate the potential total 
building area capacity that is feasible at these station areas.   
 
5.3.6 Estimated Total Building Area Capacity for Commercial and Industrial Parcels 
 
In order to determine potential total building area capacity at each station area, I apply a range of floor-to-
area ratios (FAR) to the previously determined land area calculations.   
 
For the determined range of FAR, a minimum and maximum must be determined.  For minimum FAR, I 
observe that the current FAR for developed parcels is 0.41 in total, and 0.54 for commercial office 
parcels.  As such I use a minimum overall FAR of 0.50.  For maximum FAR, I observe that the station 
area with the highest density, Boston Landing, has an existing FAR of 1.45 for commercial office parcels.  
Assuming that the density of suburban locations are unlikely to exceed the density of a more urban area, I 
use this as a guideline and round up to 1.50 as the maximum.  While the determination of FAR range is 
somewhat subjective, it provides basic parameters.  In order to create a sensitivity analysis, I chose to 
display the range of FAR in increments of 0.25. 
 
For each station area, I then multiply each hypothetical FAR in the range by the total commercial and 
industrial land area square footage, including developable and potentially developable land, in order to 
calculate potential total building area capacity at each station area.  The resulting estimations of total 
building area capacity at each station, assuming the given range of FAR, are displayed in the following 
table. 
 
Figure 5-11:  Estimated Total Building Area Capacity for Commercial and Industrial Parcels 

 
Sources:  MAPC Massachusetts Land Parcel Database, MassGIS 

Station Area
Total Land 

Area (Sq Ft) 0.50 0.75 1.00 1.25 1.50 

Boston Landing 6,840,445 3,420,223 5,130,334 6,840,445 8,550,556 10,260,668

Belmont 507,253 253,626 380,439 507,253 634,066 760,879

Anderson / Mishawum 25,438,794 12,719,397 19,079,096 25,438,794 31,798,493 38,158,191

Kendal Green 671,652 335,826 503,739 671,652 839,565 1,007,478

Brandeis/Roberts 2,599,020 1,299,510 1,949,265 2,599,020 3,248,775 3,898,530

Auburndale / West Newton 2,708,725 1,354,363 2,031,544 2,708,725 3,385,906 4,063,088

Needham Heights 1,997,927 998,964 1,498,446 1,997,927 2,497,409 2,996,891

Hersey 39,006 19,503 29,255 39,006 48,758 58,510

Dedham Corp Ctr / Islington / Endicott 11,803,413 5,901,706 8,852,560 11,803,413 14,754,266 17,705,119

Route 128 3,007,168 1,503,584 2,255,376 3,007,168 3,758,960 4,510,753

Braintree 4,872,353 2,436,176 3,654,265 4,872,353 6,090,441 7,308,529

TOTAL 60,485,757 30,242,879 45,364,318 60,485,757 75,607,196 90,728,636

FAR Sensitivity:  Total Buildng Area Capacity (Sq Ft)
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From the above table, I determine that a range of FAR from 0.50 to 1.50 equates to a potential total 
building area capacity ranging from 30.2 million to 90.7 million square feet.   
 
 
5.3.7 Estimated Additional Building Area Capacity for Commercial and Industrial Parcels 
 
Now that the existing commercial and industrial building area and potential total building area capacity 
have been estimated, the last step in determining estimates of additional building area capacity is to 
subtract the existing building area from the estimated total building area capacity for each station area.   
 
The following table summarizes the results of these calculations, indicating the estimated additional 
building area capacity at each station area for the determined range of FAR.  In cases where existing FAR 
exceeds hypothetical FAR, I assume zero additional capacity, as it would not be rational to reduce 
inventory. 
 
 
Figure 5-12:  Estimated Additional Building Area Capacity for Commercial and Industrial Parcels 

 
Sources:  MAPC Massachusetts Land Parcel Database, MassGIS, Author’s Calculations 
 
 
From the above table, I determine that a range of FAR from 0.50 to 1.50 correlates to additional building 
area capacity of 10.6 million to 68.1 million square feet.   
 
 
 
 
 
 
 
 
 

Station Area

Existing 
Building 

Area (Sq Ft) 0.50 0.75 1.00 1.25 1.50 

Boston Landing 6,181,004 0 0 659,441 2,369,552 4,079,664

Belmont 275,951 0 104,488 231,302 358,115 484,928

Anderson / Mishawum 7,303,972 5,415,425 11,775,124 18,134,822 24,494,521 30,854,219

Kendal Green 101,467 234,359 402,272 570,185 738,098 906,011

Brandeis/Roberts 847,624 451,886 1,101,641 1,751,396 2,401,151 3,050,906

Auburndale / West Newton 1,604,873 0 426,671 1,103,852 1,781,033 2,458,215

Needham Heights 833,033 165,931 665,413 1,164,894 1,664,376 2,163,858

Hersey 16,626 2,877 12,629 22,380 32,132 41,884

Dedham Corp Ctr / Islington / Endicott 3,428,378 2,473,328 5,424,182 8,375,035 11,325,888 14,276,741

Route 128 581,834 921,750 1,673,542 2,425,334 3,177,126 3,928,919

Braintree 1,465,052 971,124 2,189,213 3,407,301 4,625,389 5,843,477

TOTAL 22,639,814 10,636,681 23,775,174 37,845,943 52,967,382 68,088,822

FAR Sensitivity:  Additional Buildng Area Capacity (Sq Ft)
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5.4 Chapter Summary 
 
Through the application of regional planning and smart growth principles to the process of identifying 
suburban transit-oriented locations that may be suitable as office employment subcenters, 15 station areas 
meet the locational criteria.  The land use patterns within ½ mile of these stations vary drastically, as does 
the total building area and density of commercial and industrial uses.  From the results of the analysis 
performed, it is estimated that 10.6 million to 68.1 million square feet of gross building area capacity 
could be added to the existing gross building area of 22.6 million square feet, based on a range of floor-
to-area-ratios from 0.50 to 1.50.   
 
The appropriate density levels around each station will vary based on the character of the existing natural 
and built environments, as well as local zoning regulations, and several stations may not realistically be 
able to accommodate any additional density.  Others, however, have the locational attributes and physical 
capacity to accommodate significant quantities of new building area and office employment growth. 
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6.  Potential Office Subcenters 
 
Question 4:  Which, if any, stations have enough commercial and industrial land capacity to reach 
office employment “subcenter” status, and how much additional building area capacity is feasible at 
these potential subcenters?  How much additional office employment could be accommodated by the 
additional building area capacity at these subcenters?   
 
 
6.1  Determination of Potential Office Subcenters and Additional Building Area Capacity 
 
As previously determined, a subcenter should be able to accommodate at least 10,000 employees.  Also 
determined previously is the assumption that the average gross building area per office employee is 380 
square feet, which includes 200 square feet of office space and 180 square feet of parking.  Thus, in order 
to reach “subcenter” status, a station area must have the physical capacity for a minimum total gross 
building area of 3,800,000 square feet. 
 
In the process of answering Question 3, potential total building area capacity was estimated at each 
station area for a range of floor-to-area ratios (FAR).  For purposes of this research project, I assume that 
in order for “subcenter” status to be reached, a station area must have the capacity to reach 3,800,000 
gross square feet of building area at the maximum FAR of 1.50.   
 
The necessary calculations were already performed in answering Question 3, where it was determined 
which station areas have the physical capacity to be subcenters.  According to the data summarized by the 
table in Figure 5.11, seven of the station areas have sufficient physical capacity required to reach 
“subcenter” status of 3,800,000 gross square feet of building area at the highest assumed floor-to-area 
ratio of 1.50, while four station areas do not have the required physical capacity.  The four insufficient 
station areas to be excluded are Belmont, Kendal Green, Needham Heights, and Hersey.   
 
In order to summarize the data for station areas with the potential to be subcenters, I merely copied the 
tables from Figure 5.11 and Figure 5.12, and removed the station areas with insufficient potential total 
building area capacity.  The two resulting summary tables below display potential total building area 
capacity and estimated additional building area capacity by station area. 
 
 
Figure 6-1:  Estimated Total Building Area Capacity of Potential Office Subcenters 

 
Sources:  MAPC Massachusetts Land Parcel Database, MassGIS 
 

Station Area
Total Land 

Area (Acres)
Total Land 

Area (Sq Ft) 0.50 0.75 1.00 1.25 1.50 

Anderson / Mishawum 584.0 25,438,794 12,719,397 19,079,096 25,438,794 31,798,493 38,158,191

Dedham Corp Ctr / Islington / Endicott 271.0 11,803,413 5,901,706 8,852,560 11,803,413 14,754,266 17,705,119

Boston Landing 157.0 6,840,445 3,420,223 5,130,334 6,840,445 8,550,556 10,260,668

Braintree 111.9 4,872,353 2,436,176 3,654,265 4,872,353 6,090,441 7,308,529

Route 128 69.0 3,007,168 1,503,584 2,255,376 3,007,168 3,758,960 4,510,753

Auburndale / West Newton 62.2 2,708,725 1,354,363 2,031,544 2,708,725 3,385,906 4,063,088

Brandeis/Roberts 59.7 2,599,020 1,299,510 1,949,265 2,599,020 3,248,775 3,898,530

TOTAL 1,314.7 57,269,919 28,634,959 42,952,439 57,269,919 71,587,399 85,904,878

FAR Sensitivity:  Total Buildng Area Capacity (Sq Ft)
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Figure 6-2:  Estimated Additional Building Area Capacity of Potential Office Subcenters 

 
Sources:  MAPC Massachusetts Land Parcel Database, MassGIS 
 
 
As summarized in the two tables above, these seven station areas contain 1,314.7 acres of commercial and 
industrial land area, and 21.4 million square feet of existing gross building area.  Given the hypothetical 
FAR range of 0.50 to 1.50, these station areas could accommodate total gross building area of 28.6 
million to 85.9 million square feet, which represents an increase of 10.2 million to 64.5 million square 
feet over the existing inventory.   
 
 
6.2  Additional Office Employment Capacity 
 
Assuming the additional building area capacity at potential subcenter station areas, calculated in the 
previous step, is to include only office space and associated parking area, I divided the additional building 
area capacity by 380 square feet per employee in order to estimate additional office employment capacity.  
I then summarize the results in the table below, displaying additional office employment capacity at each 
station area for the given range of FAR. 
 
Figure 6-3:  Estimated Additional Office Employment Capacity of Potential Office Subcenters  

 
Sources:  MAPC Massachusetts Land Parcel Database, MassGIS 

Station Area

Existing 
Building Area 

(Sq Ft) 0.50 0.75 1.00 1.25 1.50 

Anderson / Mishawum 7,303,972 5,415,425 11,775,124 18,134,822 24,494,521 30,854,219

Dedham Corp Ctr / Islington / Endicott 3,428,378 2,473,328 5,424,182 8,375,035 11,325,888 14,276,741

Boston Landing 6,181,004 0 0 659,441 2,369,552 4,079,664

Braintree 1,465,052 971,124 2,189,213 3,407,301 4,625,389 5,843,477

Route 128 581,834 921,750 1,673,542 2,425,334 3,177,126 3,928,919

Auburndale / West Newton 1,604,873 0 426,671 1,103,852 1,781,033 2,458,215

Brandeis/Roberts 847,624 451,886 1,101,641 1,751,396 2,401,151 3,050,906

TOTAL 21,412,737 10,233,514 22,590,372 35,857,182 50,174,662 64,492,141

FAR Sensitivity:  Additional Buildng Area Capacity (Sq Ft)

Station Area 0.50 0.75 1.00 1.25 1.50 

Anderson / Mishawum 14,251 30,987 47,723 64,459 81,195

Dedham Corp Ctr / Islington / Endicott 6,509 14,274 22,040 29,805 37,570

Boston Landing 0 0 1,735 6,236 10,736

Braintree 2,556 5,761 8,967 12,172 15,378

Route 128 2,426 4,404 6,382 8,361 10,339

Auburndale / West Newton 0 1,123 2,905 4,687 6,469

Brandeis/Roberts 1,189 2,899 4,609 6,319 8,029

TOTAL 26,931 59,448 94,361 132,039 169,716

FAR Sensitivity:  Additional Office Employment Capacity
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6.3  Chapter Summary 
 
In summary, seven station areas hold the potential to become office employment subcenters, some at 
lower floor-to-area ratios than others.  Given the hypothetical FAR range of 0.50 to 1.50, these seven 
station areas could accommodate 26,931 to 169,716 additional office employees.   
 
As was determined in the answer to Question 1, office-using employment sectors added 31,331 suburban 
jobs from 2007 to 2017.  Thus, assuming similar levels of suburban office employment growth in future 
decades, these seven station areas hold the potential to accommodate up to more than five decades worth 
of Eastern Massachusetts’ suburban office employment growth, at a maximum FAR of 1.50. 
 
It should be noted that these estimates are merely additional capacity at various FAR levels, and do not 
reflect the potential employment capacity increases that might occur if other existing commercial or 
industrial uses were converted to office space.  In such cases of use conversion, the additional office 
space capacity could be much greater. 
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7.  Conclusion 
 
 
7.1  Summary of Analysis Findings 
 
Through a combination of quantitative and spatial analysis of office employment levels and recent growth 
in Eastern Massachusetts, as well as MBTA Commuter Rail ridership patterns, this research first sought 
to support the argument that a very small share of morning peak riders currently use the Commuter Rail 
as a means to reach suburban office employment destinations, and that this share of riders is also very 
small in comparison to total suburban office employment.  Upon gaining a better understanding of the 
presumed disconnect between suburban office employment and Commuter Rail ridership, this research 
next sought to apply regional planning and smart growth principles, through a combination of GIS 
mapping techniques and quantitative analysis, to identify existing Commuter Rail station areas that are 
most suitable as potential office employment subcenters, and to quantify the estimated additional building 
area and office employment capacity that could be accommodated at such station areas.  The results from 
the performed analyses produced the following key findings, summarized in the following sections. 
 
 
OFFICE EMPLOYMENT IN EASTERN MASSACHUSETTS 
 
The quantitative analysis and spatial visualization of Eastern Massachusetts office employment data 
produced the following findings. 
 
Office Employment Levels: 
 
In 2017, average monthly employment for office-using sectors in Eastern Massachusetts was 715,617.  
Boston and Cambridge accounted for a combined total of 277,354 office jobs, representing 38.8% of total 
office employment, while the remaining Eastern Massachusetts suburbs totaled 438,263 office jobs, 
accounting for 61.2% of the total.   
 
Eastern Massachusetts’ office employment is primarily concentrated in Boston, Cambridge, and a specific 
clustering of suburban towns.  Casual observation of the spatial patterns implies that office employment 
has decentralized along several major highways, particularly to the west and northwest, along three inter-
connected corridors.  These corridors include the Route 128 / I-95 circumferential highway from Woburn 
to Needham, Route 9 and I-90 to the west, and Route 3 to the northwest. 
 
 
Office Employment Growth: 
 
From 2007 to 2017, average monthly employment for office-using sectors in Eastern Massachusetts grew 
by a net total of 65,411 jobs (10.1%).  Boston and Cambridge added a combined total of 34,080 office 
jobs during this period, accounting for 52.1% of the total net growth, while the remaining Eastern 
Massachusetts suburbs added a net total of 31,331 office jobs, accounting for 47.9% of the total net 
growth.  
 
Casual observation of the spatial patterns implies that recent office employment growth has been most 
concentrated along existing corridors and within several of the larger existing subcenters.  While the 
urban core is beginning to increase its market share of office employment, the suburbs also continue to 
share significantly in the growth, particularly along the highways to the west, northwest, and north.  
Suburban areas immediately to the south of the urban core do not appear to have shared much in the 
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region’s overall growth, where several of the larger office-employment subcenters have actually 
experienced net losses over this time period. 
 
 
MBTA COMMUTER RAIL RIDERSHIP 
 
The analysis of 2018 MBTA Commuter Rail ridership data produced the following findings. 
 

1) Train service and ridership are much higher for South Station trains than for North Station 
trains.  Eight commuter rail lines terminate at South Station, while only four terminate at North 
Station.  Total ridership for South Station trains is more than twice as high as that of North 
Station trains. 

 
2) Overall ridership during the AM Peak is comprised of primarily inbound commuters.  Of 

the 55,469 AM Peak riders, 52,666 (94.9%) are inbound riders, while only 2,803 (5.1%) are 
outbound riders.   

 
3) Inbound Alightings during the AM Peak:  The vast majority of inbound riders alight the 

train within Boston’s urban core.  Of the 52,666 total inbound riders, 49,287 (93.6%) get off 
the train at one of five key stations in Boston, while 3,379 (6.4%) get off at other non-key 
stations. 

 
4) Outbound Alightings during the AM Peak:  Of the 2,803 total outbound riders, 428 (15.3%) 

get off the train at one of the five key stations in Boston, while 2,375 (84.7%) get off at other 
non-key stations. 

 
Further review and analysis of the alightings data for non-key stations produced the following key 
findings. 
 

1) Only 3,750 (or 6.8%) of all 55,469 AM Peak Commuter Rail riders alight the train at 
destinations outside of the urban core employment centers.  This alightings total excludes 
those which occur at the five key stations in Boston, as well as those for two non-key stations in 
Boston and Cambridge that provide connections to the MBTA Subway Red Line. 

 
2) Less than 1% of Eastern Massachusetts suburban office employment is directly accessed by 

morning peak MBTA Commuter Rail riders.  Under even the most aggressive assumption that 
all 3,750 non-core alightings occur at or near suburban workplace destinations, it would equate to 
only 0.86% of the total 438,263 suburban office employees in Eastern Massachusetts. 

 
In summary, MBTA Commuter Rail ridership during weekday morning peak hours is primarily 
comprised of inbound suburban commuters who travel to destinations within the urban core.  The number 
of alightings that occur outside of the urban core employment centers represents only a small share of 
total morning peak ridership, while representing an even smaller share of total Eastern Massachusetts 
suburban office employment.  As such, the data implies that in its current state, the MBTA Commuter 
Rail system is largely ineffective at capturing riders who are able to enjoy shorter inbound suburb-to-
suburb commutes or outbound reverse commutes to suburban destination points.  The data also implies 
that the vast majority of Eastern Massachusetts suburban office locations may not be easily accessible via 
Commuter Rail alone. 
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SITE SELECTION & LAND USE ANALYSIS 
 
Through a combination of GIS mapping and quantitative methods, the site selection and land use analysis 
applied regional planning and smart growth principles to the process of identifying suburban transit-
oriented locations that may be suitable as office employment subcenters, evaluating existing land use 
patterns and building density, and quantifying the potential capacity for additional building area.   
 
This analysis produced the following key findings about the suitable sites and existing land use 
conditions: 
 

1) 15 MBTA Commuter Rail stations meet the locational criteria of being within 1 mile of a major 
highway exit, and within the 3-to-15 mile radius from Downtown Crossing in Boston. 

 
2) After creating ½-mile buffers around each of the 15 stations and dissolving the boundaries, 11 

consolidated station areas were established. 
 

3) Land Use Summary:  The 11 station areas contain the centroids of land parcels that cover 5,764.3 
acres of land, excluding right-of-ways.  Commercial and industrial land use parcels account for 
1,475.5 acres, or 25.6% of the total land area.  

 
4) Commercial and Industrial Land Area:  After removing wetland areas, the 11 station areas 

contain 1,388.6 acres of commercial and industrial land area.  Of this total, developed parcels 
comprise 1,273.8 acres, while an additional 114.8 acres are either developable or potentially 
developable.   

 
5) Commercial and Industrial Building Area & FAR:  The 11 station areas contain 22.6 million 

square feet of gross building area.  Overall floor-to-area (FAR) ratio across all station areas is 
0.37 when taken over the total commercial and industrial land area of 1,388.6 acres, and 0.41 
when taken over only the developed parcel area of 1,273.8 acres. 

 
This analysis then produced the following key findings about the potential building area capacity at the 
selected station areas: 
 

1) Estimated Total Building Area Capacity: Assuming a range of FAR from 0.50 to 1.50 on total 
commercial and industrial land areas, potential total building area capacity ranges from 30.2 
million to 90.7 million square feet, over the 11 station areas. 

 
2) Estimated Additional Building Area Capacity: Assuming a range of FAR from 0.50 to 1.50 on 

total commercial and industrial land areas, total additional building area capacity ranges from 
10.6 million to 68.1 million square feet, over the 11 station areas. 
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POTENTIAL OFFICE SUBCENTERS 
 
This quantitative analysis was performed in order to determine which of the previously identified station 
areas have the physical capacity to become potential office employment subcenters, as well as the 
additional building area capacity and additional office employment capacity that could be accommodated 
at such subcenters.  The analysis produced the following key findings: 
 

1) 7 of the previously identified 11 station areas have the physical capacity to become employment 
subcenters, with a combined total of 1,314.7 acres of commercial and industrial land area. 

 
2) Estimated Total Building Area Capacity: Assuming a range of FAR from 0.50 to 1.50 on total 

commercial and industrial land areas, potential total building area capacity ranges from 28.6 
million to 85.9 million square feet, over the 7 station areas. 

 
3) Estimated Additional Building Area Capacity: Assuming a range of FAR from 0.50 to 1.50 on 

total commercial and industrial land areas, total additional building area capacity ranges from 
10.2 million to 64.5 million square feet, over the 7 station areas. 

 
4) Estimated Additional Office Employment Capacity: Assuming the previously determined range of 

total additional building area capacity from 10.2 million to 64.5 million square feet, and that 380 
gross square feet per office employee is required for office space and parking area, the 7 station 
areas have the estimated capacity to accommodate 26,931 to 169,716 additional office 
employees. 

 
As was previously determined, Eastern Massachusetts office-using employment sectors added 31,331 
suburban jobs from 2007 to 2017.  Assuming similar levels of suburban office employment growth in 
future decades, and an overall floor-to-area ratio of 1.50, the seven station areas deemed suitable as office 
employment subcenters hold the combined potential to accommodate more than five decades worth of 
Eastern Massachusetts’ suburban office employment growth. 
 
 
7.2  Limitations 
 
As with any research project, the results and conclusions are only as good as the data and assumptions 
used in the analysis.  I relied on data that was presumed to be accurate.  If inaccuracies were to exist in the 
underlying data, then the results and conclusions would also likely be inaccurate.  Regarding assumptions, 
many were made throughout the process of analyzing office employment data and land use patterns.  Any 
changes in these assumptions would likely result in different conclusions. 
 
 
 
7.3  Further Research Questions and Recommendations 
 
While this research project has accomplished the first steps toward the planning of a comprehensive 
regional strategy, additional questions remain.  Per the findings of this analysis, the seven identified 
station areas alone could accommodate all of Eastern Massachusetts’ suburban office employment growth 
for decades to come, at transit-oriented locations.  Yet, despite the apparent shift in mindset of the 
planning and development professions toward transit-oriented development and walkable urban 
environments, the vast majority of suburban office employment growth over the last decade occurred in 
the larger long-established automobile-oriented areas.  In order to break this cycle of automobile-
dependent suburban office employment, action is required to steer future development toward transit-
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oriented sites, such as the seven station areas identified in this research project.  To assist in moving 
toward a comprehensive regional action strategy, the following additional research questions should be 
explored: 
 

1) What state-level policies could be implemented in order to incentivize municipalities to 
expeditiously update local zoning regulations to allow for higher-density office development at 
the seven identified station areas? 

 
2) What policies could be implemented, at the state or local levels, in order to incentivize office 

employers and real estate developers to focus their efforts on office development at the seven 
identified station areas? 
 

3) How can the Metropolitan Area Planning Council (MAPC) incorporate the identified station areas 
into their long-term regional plan? 
 

4) How can the Massachusetts Department of Transportation (MassDOT) and Massachusetts Bay 
Transportation Authority (MBTA) incorporate the identified station areas into their strategic 
plans for Commuter Rail network improvements? 

 
 
 
7.4  Conclusion 
 
The Boston metropolitan area has many assets that have facilitated significant economic growth in recent 
years.  While the increases in population and jobs have been beneficial to the regional economy, the 
region is also faced with the ever-growing challenges of housing shortages and affordability constraints, 
high costs of doing business, and traffic congestion.  These challenges, combined with the potential 
impacts of aging Millennials and sea level rise, must be addressed strategically in order to ensure the 
sustainability of the region’s future growth.   
 
One of the Boston metropolitan area’s greatest infrastructural assets is the MBTA Commuter Rail system, 
which contains 140 stations that operate regularly on weekdays, across 12 lines.  Yet, in its current state, 
this system is primarily used as a means for suburban residents to commute to and from their workplaces 
in the urban core.  The system captures very few inbound suburb-to-suburb commuters or outbound 
reverse commuters, while the majority of Eastern Massachusetts office jobs are located outside of the 
urban core.  The disconnect between the rail system and suburban office employment is a problem that 
continues to add automobile traffic, resulting in increased carbon emissions and decreased quality of life, 
and limits employment opportunities to the region’s residents who do not own a personal vehicle. 
 
The challenges facing the Boston metropolitan area require a comprehensive regional approach to 
planning for growth in a manner that maximizes the equitable distribution of economic, social, and 
environmental benefits.  Through the application of regional planning and smart growth principles to the 
identification of suitable sites for future transit-oriented suburban office development, and the evaluation 
of land uses and potential for future office employment, this research project determined that seven 
station areas, which include eleven stations, could accommodate up to more than five decades of Eastern 
Massachusetts’ suburban office employment growth.  This analysis, however, represents only the initial 
step in the process of planning regionally for future office employment growth, and further research is 
encouraged in order to establish an actionable comprehensive plan to ensure that station areas such as 
these are being utilized to their full potential as suburban employment destinations. 
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