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Abstract

Greenways are an increasingly common urban development tool for cities as economic
drivers and active transit facilitators. These corridors have various benefits as they add an
ecological, social, and economic asset to a community. However, the addition of greenways has
also been proven to alter other demographic factors including increasing adjacent rental rates
and changing neighborhood racial and income composition to be whiter and wealthier. These
trends contribute to a more socially and economically inequitable urban landscape in American
cities. This senior honors thesis contextualizes the Somerville Community Path within the
broader existing literature of greenways and analyzes the effect of the quarter-mile extension
project on various factors. Cities must take into serious consideration both the positive and
negative externalities of large-scale projects such as greenways as to ensure that the benefits
these public investment projects provide are accessible to all.
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1.0 Introduction
In August of 2015, the City of Somerville, Massachusetts completed the most recent
phase of the Somerville Community Path Extension (CPX). After years of organizing efforts from
local non-profits, residents, and city officials, the Path opened to the public. This path extended
the existing Somerville Community Path for the recreational and utilitarian use of bikers and
pedestrians throughout the city. Though only a quarter mile, the CPX is a cornerstone in
building a more connected bicycle and pedestrian trail network in the greater Boston region.
The CPX is being developed during a time of major shifts in the American landscape.
Cities such as Boston are experiencing rapid population growth in urban cores. This growth isn’t
without conflict, however, as socioeconomic inequality is widening (Blanco et al., 2009 and
Mage et al., 1996). Urban planners have the task of the creation, development, and
maintenance of just and healthy cities that predict and address the needs of current and future
populations in this rapidly changing political and environmental climate.
Greenways are an infrastructure investment project that many cities are starting to
develop to repurpose abandoned railroad tracks and provide active transport networks to
complement rail and road systems (Gobster & Westphal, 2004 and Swanwick, Dunnet, &
Woolley, 203). A key aspect of public transportation systems is an extensive active transport
network which complements rail and road systems. Greenways fill this niche by providing two
necessary factors in socially and ecologically sustainable and healthy cities—green space and
active transport alternatives. These public space corridors offer both an alternative-transit
option and green space, as well being economic drivers and community builders.
6

However, the creation of new green space and active transit corridors can in turn
increase property and housing values in surrounding communities, contributing to
socioeconomic inequity (Wolch, Byrne, and Newell, 2014). On the other hand, these increases
can also be beneficial to low income property owners as well as municipal revenue generation
through higher property taxes. The desirability of greenways heightens housing demand,
putting increased stress on markets to develop housing supply in order to maintain rents and
property values at levels that are affordable for middle- and lower-income residents. This trend,
the “green space paradox” (Wolch, Byrne, and Newell, 2014), is the process in which increases
in green space can cause cycles of displacement and gentrification, and end up harming the
very populations most need of these projects (Wolch, Byrne, and Newell, 2014). At a time of
increasing racial, gender, and wealth inequality, infrastructure projects that require large public
investment must simultaneously balance environmental and socioeconomic sustainability.
This thesis specifically focuses on the correlation between the construction of the most
recent CPX phase and median gross rent, household income, educational attainment, race, and
persons under the poverty level within various buffer zones around the path. The path is the
third phase of the project and runs for a quarter-mile between Cedar Street and Lowell Street
in Central Street. It incorporates the history of greenways and the context of Somerville to
analyze the potential and existing effects of the CPX on adjacent housing markets and potential
associated gentrification and displacement. Understanding the historical and modern effects of
greenways can help realize a robust and multimodal transit system accessible and beneficial to
all in the surrounding communities.
7

I answer my research question by writing a literature review that explores the tension
between active transportation, green space, and socioeconomic equity. I then review my
methodology for the thesis, which includes piecing together the broader Somerville transit
context, official documents on the CPX, and finally my own empirical research on the
demographic shifts. I conclude by reviewing the findings and opening the discussion for areas of
future research around not only the CPX, but also other large-scale public investment green
space projects.

Figure 1- The Four Phases of the Path
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2.0 Literature Review
2.1 Introduction and Methods
This literature review situates the Somerville Community Path within existing literature
on the effects of greenways as to frame the context within which I will be analyzing the effects
of the project. I first define greenways and provide historical basis for their development. Then
I outline the benefits and drawbacks of green space and bike and pedestrian paths, as
greenways are a combination of the two, then connecting to the demographics of the people
that use the space. After I present this, I discuss gentrification, displacement, and the possibility
of a “green space paradox”. I conclude with showing gaps in the literature and how my thesis
aims to fill this space.
The literature search drew from several databases, including Google Scholar and Web of
Science as well as urban planning news sites, such as Next City and City Lab. I initially explored
searches with the keyword “greenways” and got 16,000 results. I found that much of the
literature that focused principally on greenways tended to be based in ecological benefits.
However, I wanted to find more about the social and economic externalities of greenways
when introduced into urban settings. Resultant searches included “transit” and “gentrification”
and “greenways”; “gentrification” and “bike paths”; “green gentrification” and “greenways”,
“green paradox” and “green space”. I also found that some of the most relevant evaluations of
greenway externalities came from reports from the urban planning schools at Northeastern
University, DePaul University, and Georgia Tech.
To gather information on the history of the Somerville Community Path, I used reports
9

that were published by local community development corporations, municipal planning
agencies, and outside consultants hired by the city. I found many of these reports through the
City of Somerville webpage on the CPX, as well as the websites of local nonprofits, including
Friends of the Community Path and Somerville Transportation Equity Partnership.
2.2 Broad Context
Inequitable access to basic public services including adequate green space and car-free
transit is correlated with the social factors of income, ethno-racial characteristics, age, gender,
and disability (Byrne, Wolch, & Zhang, 2009). This unbalanced access to green space and public
transportation can have negative impacts on urban populations (Jennings et al., 2012 and
Edwards, 2008). One of these impacts is the increased pressure on housing markets as demand
for housing in urban areas grows faster than the supply. Trends of movement back to the urban
core after decades of flight to the suburbs add to the social and physical stressors which impact
many of the most vulnerable populations. This is especially relevant in rapidly growing cities
such as Boston where the need to address the creation, development, and maintenance of just
and healthy cities as to ensure the equitable distribution of public resources is highly relevant
and urgent.
Greenways are an intervention used by planners to improve both prevalence of green
space as well as access to car-free transit. Greenways are linear bicycle and pedestrian paths
that address multiple community needs: increased access to green space in dense urban zones,
a car-alternative transit option, and economic development of the surrounding neighborhood.
Cities use these popular placemaking tools to serve multiple roles in urban planning and
10

policy agendas (Smith et al., 2016). Greenways can provide the means to repurpose abandoned
railroads, remediate brownfields, and increase access to green space. They also spur economic
development by drawing the tax base of the middle class to the urban core and reconnecting
historically disconnected neighborhoods as a way to increase economic stimulation (Smith et
al., 2016).
However, the creation of new green space and introduction of improved public transit
as a way to address environmental justice issues can, in turn, increase property and housing
values causing gentrification and displacement (Pollack et al., 2010 and Checker, 2011). This
phenomenon has been defined as the “green space paradox” (Wolch, Byrne, and Newell, 2014).
This literature review situates greenways in the intersection of green space and car-free transit
corridors. It then attempts to dissect the externalities of greenways, especially in the context of
gentrification and displacement of communities which most often lack green space and access
to transit.
2.3 Defining Greenways
There are four main characteristics that define greenways: spatial configuration is
always linear; they provide linkage across the larger landscape; they encompass multifunctional
cultural, ecological, social, and aesthetic goals; and they work towards both economic and
environmental sustainable development (Fabos, 1995). As the name suggests, greenways are
“green”, vegetated and natural, often incorporating elements such as trees, shrubbery,
waterways, and open space. They are also “ways”, which implies movement and a space
designed for encouraging alternative modes of transportation for car drivers and offering safe
11

bike corridors for residents without access to a car.
The linearity of greenways differentiates them from conventional conceptions of green
space as isolated parks because they can connect neighborhoods that were previously
disconnected. In the case of the Chicago 606 greenway, the trail is a pedestrian and bike
corridor that provides a linkage between three neighborhoods that differ on levels of
homeownership, race, income, native-born residents, and household size (Smith et al., 2016).
Greenway construction is increasingly prevalent cities across the country, including the
New York City High Line, the Atlanta BeltLine, the Miami Underline, and the Chicago 606,
amongst others. Organizations such as the Rails-to-Trails Conservancy and the Trust for Public
Land are spearheading projects in different states to repurpose abandoned rail lines for the
creation of greenways. Funding for these projects comes from a variety of sources, including
local Tax Allocation Districts, state highway department grants, and federal grants.
2.4 History of Greenways
The history of greenways as an urban planning intervention has spanned
centuries. Robert Searns (1995) proposed three generations of greenways. The first generation
(pre-1700s until the 1960s) was comprised of corridors that were initially conceptualized as
landscaped axes in European cities. These axes had three central functions: movement, use,
and vision-experience. Their main purpose was to connect important destinations and provide
a linkage between humans and nature. These corridors “reintroduced nature into the city” and
catered to a bourgeois, higher class urban demographic (Searns, 1995). Some examples of
Generation I greenways offered by Searns include Paris’s River Seine, the gardens at Versailles,
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Moscow’s Boulevard, the Blue Ridge Parkway in the Appalachians, and San Antonio’s Del Paseo
River Walk.
Central to the concept of the greenway during this time period is to understand the
influence and motivations behind Ebenezer Howard’s greenbelts. These greenbelts were used
to define limits of urban zones and provide a buffer, “protecting”, rural areas from the city.
Greenbelts are very similar to greenways in their linearity, except greenways are intended for
people to walk along them as a mobility corridor and greenbelts are more intentionally used to
separate people and uses. Using nature as a buffer space in urban areas could be connected to
the way that urban greenways may not connect, but rather further divide urban neighborhoods
by catering to a middle/upper-class demographic and causing paradoxical effects that increase
housing prices and displace existing residents.
Another influential landscape architect, in fact the widely acknowledged father of
landscape architecture, Frederick Olmsted, was seen as another early influence of modern
greenways. Olmsted’s design philosophy was that building parks and open space would
contribute to the perceived problems of the city in the early 1900’s: crowded streets, poor
sanitation, and a lack of parks and green space (Foglesong, 1986). He designed webs of open
space and parkways that spread across the city- from the inner core to outer suburbs and the
farmland beyond. This planning can be seen in Olmsted’s Emerald Necklace in Boston (187895), an urban park system that links different parts of the city.
Generation II greenways were developed between the 1960s and 1985. While
Generation I greenways were ceremonial spaces for urban elite and existed in a pre-automobile
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era, Generation II greenways evolved in an automobile-dominated time, which greatly
influenced their design and intent. The domination of the car is what prompted these
greenways to provide car-free transit alternatives for people to travel. These were corridors
that ran along waterways, streams, shorelines, and abandoned railroads and were focused on
recreation around environmental resources. Generation II greenways were the first to change
the use of abandoned railroads to places that people could use for recreation and
transportation. This correlated with a time when cargo shifted from train to truck, leaving many
railroads unused. Notable greenways from this era include the Denver Platte River Greenway,
the Illinois Prairie Path, and Seattle’s Burke Gilman Trail.
Searns concludes his categorization of greenways with Generation III greenways, which
were built starting in 1985. Greenways until this point were mostly intended to serve the
people that traveled along them, through offering places to reconnect with nature and being in
a place of greenery and solace. While Generation III greenways do provide this function, they
also have ecological purpose that extends beyond the human condition. These greenways
serve as habitat protection, flood hazard reduction, and historical education points. They are
also distant from dense urban cores, and are used to buffer state parks from suburban growth.
The development of Generation III greenways were likely influenced politically by
Ronald Reagan’s 1987 Commission on American Outdoors, which is considered by many as a
major event in greenway promotion (Rodary, 2016, p. 57). This Commission campaigned for “A
Vision for the Future: A Living Network of Greenways… to provide people with access to open
spaces close to where they live, and to link together the rural and urban spaces in the American
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landscape… threading through cities and countryside like a giant circulating system”
(President’s Commission on American Outdoors, 1987, p. 102). Greenways were defined as
“fingers of green that reach out from and around and through communities all across America”
(President’s Commission on American Outdoors, 1987, p. 142).
This campaign is taken in the context of general philosophies of Reagan’s presidency:
American idealism, pragmatism, minimal federal intervention, and a “pick yourself up by your
bootstraps” mentality. This reflects debates in academic circles about the role of the state,
especially during Reagan’s presidency. The role of capitalism, democracy, and planning during
this time is summarized in the following quote, “There is in the United States a widely held
view, reflected in and galvanized by the election of Ronald Reagan, that the growth of the
modern state is the work of anti-capitalist or otherwise misguided politicians aided by labor
unionists, civil rights organizations, and other representatives of the disadvantaged”
(Foglesong, 1986). Greenways were seen as different from classic parks that were managed by
states, instead being funded by public-private partnerships (Rodary, 2016, p. 57). This partial
privatization of public space has been proven to lead to increased control over the use and
access of the space (Nemeth, J. and Schmidt, S., 2011). Furthermore, privately owned public
spaces achieve spatial control by design measures that “code” a place as exclusive to a specific
demographic, as well as using surveillance and policing techniques (Nemeth, J. and Schmidt, S.,
2011).
The literature has picked up from where Searns left off, and has defined a fourth
generation of greenways (Brown, 2010 and Murmam, 2010). During this time, the 1991
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Intermodal Surface and Transportation Efficiency Act (ISTEA) was passed, spurring $375 million
of federal investment in rail-to-trail projects (Brown, 2010). This financial stimulus prompted
communities to consider the potential uses of greenways beyond solely recreational or
ecological uses. These greenways were constructed with transportation and mobility as high
priorities (Brown, 2010). By 2004, the total investment in bicycle and pedestrian infrastructure
reached an all-time high of $427 million (Mapes, 2009).
Fourth generation greenways are being developed during a time of growing literature
about the socially influence of physical interventions. In a study on race and urban parks, Byrne
and Wolch write, “Parks are rarely innocuous elements of the landscape, especially in cities,”
(2009, p. 743). The literature also uses the term “Green Wall,” which is a way to describe how
urban parks can reinforce racial segregation by acting as barriers that discourage use of the
green space, a theme discussed in the subchapter “Greenway Users” (Solecki and Welch, 1995).
This connects to
2.5 Benefits of Green Space
An abundance of literature discusses how green space is a vital piece of urban fabric for
social, physical, and environmental health. Green space supports the ecological structure of
the city by filtering air and storm water, removing pollution, cooling temperatures, and
replenishing groundwater (Hough, 1994; Thomson & Sorvig, 2000; Escobedo, Kroeger, &
Wagner, 2011). There is also evidence that increasing green space in the US reduces costs
related to infrastructure provision and urban sprawl, preserves farmland, and prevents flood
damage (Lerner and Poole, 1999).
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Green space has also been proven to play a large role in the health of urban populations
(Wolch, Byrne, & Newell, 2014). Urban green spaces users also have better self-reported health
more physical activity, and relaxation (de Vriew et al., 2003 and Payne et al., 2010). Urban
green space users also have greater longevity (Takano et al., 2002). Proximity to urban green
space has been shown to be linked to psychological well-being (Ernston, 2012 and Lee and
Maheswaran, 2011). It has also been found that people with more green space near their
homes experience reduced stress (Ulrich, 1981). Finally, children with attention deficit disorder
who are active in green spaces show reduced symptoms (Faber-Taylor et al., 2001).
Finally, green space can affect property values. Some studies found that the property
value of homes that back urban parks are negatively impacted by their location due to a
perceived loss of privacy and other disturbances (Weicher, J. and Zerbst, H., 1973 and Hammer
et al., 1974). However, the majority of research shows that property values are positively
correlated with being adjacent to green space. Researchers have found that 20 of 25 studies
found that parks and open spaces contributed to increasing property values (Nicholls and
Crompton, 2005).
2.6 Benefits of Bike and Pedestrian Paths
A key feature of greenways is their feature as a bike and pedestrian path for commuters
and recreational users. There is significant research that argues the benefits of cycling for both
public health and off-setting negative impacts of cars: lowering carbon emmissions, reducing
traffic dangers, and reducing noise (Cavill et al., 2006; Dora and Phillips, 2000; USDOT, 2010). It
has been shown that the presence of bicycle facilities (both on-road bike routes and off-road
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paths) lower the risk of accidents (Reynolds et al., 2009). Furthermore, a study of Portland’s
bike and pedestrian infrastructure show that it is highly cost-effective to invest in bicycle
infrastructure (Gotschi, 2011). Finally, improved walkability increases accessibility of a
community, provides public cost savings, improves livability and public health, and supports
economic development (Litman, 2004).
2.7 Benefits of Greenways
A combination of both bike/pedestrian facilities and green space, greenways are
desirable public space investment projects for municipalities for multiple reasons. First,
greenways can contribute to ecological climate change mitigation efforts. Greenways moderate
flows of nutrients to maintain sustainable landscape function (Ahern, 1995). They also
ameliorate the negative effects of landscape fragmentation because they can connect multiple
habitats, providing a way for species to migrate, disperse, and repopulate landscapes (Ahern,
1995). These ecological arguments have been contested, however, because species may not
need greenways for dispersion, there isn’t substantial evidence that species use the corridors,
and they may spread invasive species (Simberloff et al., 1992).
Another key role of greenways is to spur economic investment in urban neighborhoods.
There is support in the literature that proximity to greenways has a positive impact on housing
prices, in part because of desirability for access to the functionality and mobility that a linear
trail offers (Nicholls and Crompton, 2005). The earliest study was done in 1978 on the
Lafayette-Moraga and Alameda Creek trails in San Francisco. 7% and 4% of homeowners noted
a decrease in property values due to the trail’s presence. Later, a study on Seattle’s Burke18

Gilman Trail found that it is an amenity that helps sell homes, increase property values, and
improve quality of life (Zacker et. al, 1987). In a 1997 study of Green Bay, Wisconsin’s
Mountain-Bay Trail, houses in an adjacent subdivision found that houses near the trail sold
faster and homebuyers paid a 26% premium, $44,900 compared to $35,700 for homes not
located abutting the trail (Green Bay-Brown County Planning Commission, 1997). In Austin,
Texas, it was found that adjacency to a greenway has a significant impact on properties’ sales
prices (Nicholls and Crompton, 2005). Atlanta’s 22-mile-long BeltLine was estimated to have a
direct economic impact of about $3 billion in private development as of the end of 2015
(Immergluck, 2008). The New York High Line was estimated to affect the home values within
1/3 of a mile of the park by increasing them by 10% (Levere, 2014). Boulder’s Greenbelt Plateau
Trailhead increased property tax revenue by $500,000 annually (Lewis, 2002).
2.8 Downsides to Greenways
Though there are many tangible benefits to greenways, the literature does discuss
negative public sentiment to the impact of these projects. One concern is that greenways will
facilitate the movement of economically disadvantaged residents through higher-income
neighborhoods, which causes fear of decreased property values, crime, and loss of privacy
(Nicholls and Crompton, 2005; Searns, 1995). However, multiple studies show that many of
these concerns are rarely manifested (Moore, 1992; Crewe, 2010; Ryan, 1993).
After investigating the newest research on greenways, another consistent question
planners face is the displacement of current local residents as a result of increased property
values (Smith et al., 2016) as evidenced above. The concern is that greenways will spur
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gentrification in low to middle-income neighborhoods and displace residents that can’t afford
rising property values and rents with the increased value added of the amenity. This final
concern is the primary focus of this thesis, as it is visible in multiple communities which have
voiced concern over the future development of greenways.
2.9 Greenway Users
As described, the benefits of greenways are numerous for urban communities.
However, of central interest to this literature review is the evidence that greenways cater to,
and are accessible by a specific demographic- greenway users tend to be middle and upperclass, well-educated, and White (Furseth and Altman, 1991; Moore, 1992; Mowen et al., 1998).
This is significantly different from the demographic that historically lacks access to green
space. Many studies show that low-income people and racial minorities have less access to
green space than White or more affluent people (Abercrombie et al., 2008; Landry and
Chakraborty, 2009; Sister et al., 2010; Wolch et al., 2005).
However, the situation is different in neighborhoods with accessible public transit. It has
been shown that 86% of transit-rich neighborhoods are more economically and racially diverse
than the average census tract in the same metropolitan area (CTOD, 2007). In these transit-rich
neighborhoods 60% of residents were non-White and 65% were renters (CTOD,
2007). Furthermore, over half of all Blacks, 60% of all Hispanics, and 70% of all immigrants in
the US live in transit-served metros (Pollack et al., 2010).
These populations are also those which have a greater need for car-free transit,
precisely what greenways offer. People of color, low-income residents, and renters are
20

disproportionately likely to live in households without vehicles, use transit than the average
American, and represent the majority of core transit users (Pollack et al., 2010). Low-income
people also tend to bike and walk to work more than any other income bracket (McKenzie,
2014). As household income increases, the rate of car-free travel decreases (McKenzie, 2014).
For the income bracket that is less than $10,000 a year, 1.5% commute on bike and 8.2%
commute walking, whereas in the $25,000-$34,999 bracket those numbers drop to .75% and
4.1%, respectively (McKenzie, 2014). In other words, the wealthier the household, the more
likely they are to use motorized travel to do most of their trips. The high rates of nonmotorized
transit dependence of lower income brackets could be connected to financial need and a lower
rate of car ownership (McKenzie, 2014).
However, at both ends of the income and the educational-attainment spectrum there
are similarities. Like their low-income counterparts, high-income households have higher biking
and walking rates than middle-income brackets (McKenzie, 2014). This could be correlated with
the concentration of this demographic in pedestrian-friendly cities, such as San Francisco, New
York, and Washington DC (McKenzie, 2014). This pattern is also evident with educational
attainment- the groups with the highest biking commutes were those who were most educated
and least educated (McKenzie, 2014). Those with a graduate degree commuted at .9% on
nonmotorized transit, and those who hadn’t graduated from high school commuted at .7%
(McKenzie, 2014). For walking, the most educated were at 3.7% and the next highest share was
those without a high school degree at 2.7% (McKenzie, 2014).
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Source: McKenzie, Brian. "Modes less traveled—bicycling and walking to work in the United States: 2008–2012." US Census Bureau, New
York (2014). https://www.census.gov/prod/2014pubs/acs-25.pdf

Figure 2- Walking and Biking to Work by Race and Ethnicity

Source: McKenzie, Brian. "Modes less traveled—bicycling and walking to work in the United States: 2008–2012." US Census Bureau, New
York (2014). https://www.census.gov/prod/2014pubs/acs-25.pdf

Figure 3- Walking and Biking to Work By Household Income
A 2013 report by the League of American Bicyclists and Sierra Club reported that those
who rely most on biking and walking for commuting because of fiscal restrictions are called
“invisible” bicyclists. These riders generally don’t have the economic means to afford lights and
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helmets, haven’t had safe bicycling education, are disconnected from bike advocacy groups and
resources, and use roads in communities that haven’t had investment in safe street design. In a
Los Angeles study, it was found that areas with a household income of $22,656 had the highest
percentage of bicycle and pedestrian crashes. Most count locations for the study that were in
areas where people are more likely to get injured or killed by traffic collisions were in lowincome communities of color and median household incomes below the rest of the city. The
fatality rate for Hispanic bicyclists was 23% higher than white bicyclists and 30% higher for
African American bicyclists than white bicyclists.
The report also found that fastest growth in bicycling between 2001 and 2009 was
among Hispanic, African American, and Asian American population, increasing to 23% from 16%
of all trips. Though this share of the cycling population is growing the need for transit
investment and advocacy is ripe. 60% of people of color report that they would bike more
frequently if they had access to better bike lanes and trails. 71% of people of color reported
that safer cycling infrastructure would improve their communities.
2.10 Gentrification and Displacement
There is a symbiotic relationship between successful car-free transportation and diverse
neighborhoods: transit systems benefit from and rely on the diversity of the neighborhoods
they serve because people of color and low-income households are the most likely to not have
cars, thus relying on transit for mobility (Pollack et al., 2010). However, research on this topic
shows that transit investment frequently changes the surrounding neighborhood (Pollack et al.,
2010). With the addition of transit, housing stock can become more expensive and
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neighborhoods with high proportions of renters are most susceptible to gentrification (Pollack
et al., 2010).
Gentrification and displacement are two terms that are often used words in the
literature. It is important to differentiate between these two words before understanding their
role in greenway development. Gentrification can be understood as neighborhood change
patterns in which previously low-income neighborhoods undergo reinvestment and
revitalization which results in increased home values and rents (Pollack et al., 2010). Depending
on who is benefiting and losing, gentrification can be good or bad. Residents who move out of
gentrifying neighborhoods are more likely to move to lower-income neighborhoods and
experience ill effects on their financial health (Ding et al., 2016). However, the same study
found that financially vulnerable residents are more more likely to move from these
neighborhoods than residents with similar circumstances in nongentrifying neighborhoods
(Ding et al., 2016). This leads to the conclusion that rather than just studying mobility rates
alone, researchers should study the quality of residential moves as part of a heterogeneous
social landscape (Ding et al., 2016).
There are various measures of gentrification. First, rent inflation has been interpreted as
being the leading cause for displacement in gentrifying neighborhoods (Freeman, 2005).
Increases in rent can have a larger effect on residents than property values because
homeowners are relatively protected from increases in housing prices (Freeman, 2005).
Another metric is the change of educational attainment in the neighborhood. In some cases,
looking at educational attainment is a more accurate measure of gentrification than income.
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This is because young professionals and artists who often start the process of gentrification in a
neighborhood have high levels of educational attainment and relatively low incomes (Freeman,
2005). As educational attainment has been increasing nationally, it is important to measure the
change in educational attainment relative to the regional trends (Freeman, 2005).
Furthermore, the literature draws an important distinction between infrastructure such
as greenways that improve bike transit and gentrification. First, communities of color may
connect bike infrastructure with gentrification by referencing long histories of decentralization
and then to say that once again public money is being invested in someone else’s future (Lugo,
2015). In this framework, gentrification can also be understood as cities trying to attract an
upwardly mobile workforce by building sense of place such as Transit Oriented Development,
improved walkability, and investment in bike infrastructure (Lugo, 2015). Biking and
gentrification can be linked when city inhabitants are reduced to consumers and bicycling is an
amenity to be consumed and seen as a desirable lifestyle symbol (Lugo, 2015).
Displacement, on the other hand, is when current residents cannot afford to stay in the
neighborhood and are forced to leave due to prohibitory rent increases (Pollack et al.,
2010). Displacement may not be the only force that is influencing change in neighborhoods
undergoing gentrification (Pollack et al., 2010). Housing turnover, a key sign of displacement,
can be marked by higher in-migration of wealthier and better-educate residents and
disproportionate retention of existing residents (Pollack et al., 2010). The empirical evidence
connecting gentrification and residential displacement is still not conclusive and there is limited
evidence on whether or not residents are pushed to poorer or wealthier neighborhoods (Ding
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et al., 2016).
As part of this literature review, I tried to find sources that discussed the connection
between gentrification, displacement, and neighborhood identity. I was curious to learn about
the effects of neighborhood change on the community that extended beyond just strict
demographic shifts. How is cultural identity changed when businesses and families are
displaced due to rising rents? What is the effect of new neighborhood image on the existing
residents? Are there mental and community health implications of these shifts? I found that
there is a very large gap in the literature that aims to investigate these externalities of
neighborhood change.
2.11 Paradoxical Effects of Greenways
The numerous benefits (economic, quality of life, environmental) of green space,
bike/pedestrian paths, and greenways, can displace residents due to increased property values
in neighborhoods adjacent to greenways. The “green space paradox” is defined in the literature
as the process in which the creation of new green space as a way to address environmental
justice issues in turn increases property and housing values (Wolch, Byrne, and Newell, 2014).
As mentioned above, this change can cause cycles of displacement and gentrification, and end
up not benefiting those who the space was originally intended to benefit (Wolch, Byrne, and
Newell, 2014). Important to note in the definition of the “green space paradox” is the
assumption that the green space was built to benefit existing communities that have a history
of disinvestment and resulting lack of green space access.
An example of the “green space paradox”, is the Chicago 606 Bloomingdale Trail
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greenway, a $95 million project created to repurpose an abandoned railroad on the Northwest
side of Chicago into a regional amenity and neighborhood asset. However, Chicago’s growingdemand market this project greatly increased housing prices, making it cost-prohibitive to live
near the greenway (Smith et al., 2016). It was found that before the construction, buyers paid
1.4% less than comparable homes because of proximity to an abandoned rail line, whereas
after breaking ground buyers paid a 22.3% premium for adjacency to the trail (Smith et al.,
2016).
Many of the neighborhood characteristics of the 606 West are noted as risk-factors for
loss of affordability. These factors include being immediately adjacent to a strong housing
market (the 606 East and the recently-gentrified Logan Square to the north), having a high
share of large households, low homeownership levels, and high numbers of rental units.
The results of the 606 development indicate how these neighborhood characteristics
influence demographic trajectory. In the 606 West, housing prices increased 48.2% and in the
606 East they only increased 13.8% (Smith et al., 2016). That is still a significant increase,
especially for housing burdened households, however the difference between the two
increases shows the higher vulnerability to displacement in 606 West. The 606 West has a
large Latino population whereas the 606 East has a predominantly White population (Smith et
al., 2016). In terms of household size, the 606 West has a higher share of large households and
most households are renters. Conversely, the 606 East has smaller households and higher
levels of homeownership than the 606 West. The 606 West has mostly two-to four-unit rental
properties, and was also impacted more heavily by the foreclosure crisis, indicating a higher
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sensitivity to greater market trends. Neighborhoods with a large share of rental units are more
vulnerable to conversion because they aren’t as likely to be rent-subsidized and thus landlords
are not bound by subsidy agreements to maintain them affordable (Smith et al., 2016).
Similarly, a comprehensive study on the Atlanta BeltLine found that this large public
investment projects had a significant effect on property values in Atlanta. The BeltLine is a 22mile historic rail corridor that wraps around the city and, upon completion in 2030, is expected
to total at $4.8 billion in public investment. It was found that lower-income homeowners and
renters have both experienced substantial tax increases- from $540 in 2001 to over $1400 by
2006 (Immergluck, 2008). House price premiums for properties within a quarter-mile of the
BeltLine increased 15-30% percentage points between 2002-2005 (Immergluck, 2008). The
results found that properties within .25 of a mile of the BeltLine rose 30% more than
comparable buffer areas around other similar projects. He also concluded that increases in
price premiums for property values on the southwest side of the BeltLine increased by 15-30%
points.
This project also investigated the “announcement effect” or the possibility of the
moment of announcement of a project as having an effect on surrounding housing values. The
announcement effect has been proven to have a positive effect on surrounding land values
(Knaap et al., 2001; Dehring et al., 2006; Winkler, 2006; Gatzlaff and Smith, 1993). Immergluck
found that much of the rapid appreciation happened during the initial media coverage of the
development process.
A third example of this trend is the effect of the Minneapolis Midtown
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Greenway. Assessed values on parcels within a quarter mile of the Greenway increased by over
335% and 219% within a mile and a half of the Greenway (Brown, 2010). This study concluded
that rising tax values are localized near improvements in transit corridors and areas of historical
disinvestment experience land value appreciation.
“Environmental gentrification” is another term similar to the “green paradox” that can
be used to understand more directly how the basic intentions of sustainable physical
interventions such as greenways can have adverse effects on existing communities.
Environmental gentrification is the theory that the environmental justice movement is
appropriated by market forces to serve high-end development (Checker, 2011). In other words,
by using the language of environmental sustainability, developments may negatively alter the
social sustainability of a place by disrupting the social fabric. For example, a new luxury condo
development that is marketed as “environmentally sustainable” can be socially unsustainable if
it displaces residents who were involved in the existing community networks in that place.
Some environmental justice developments may be perceived as politically-neutral and planned
with community consensus, however these environmentally sustainable projects are often
rooted in profit-driven developments, which can exclude those who can’t afford the change
(Checker, 2011).
For example, the New York High Line is a refurbished elevated rail line greenway that
has been widely recognized for its green space addition in such a dense urban area. This
greenway functions as a green roof- reducing stormwater runoff, mediating the heat island
effects, and creating healthy habitat for insects and birds (Harvey, 2012). The environmental
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benefits are only one aspect of the effect of this greenway on the neighborhood. Soon after
development, it was shown that the project spurred nearly $2 billion in real estate investment
and property values increased by 103% within a five-minute walk of the greenway (NYC EDC,
2011).
Recent news articles from around the country illustrate neighborhood apprehensions
about rail-to-trail projects and their connections with gentrification and displacement. In
Chicago’s Little Village and Pilsen neighborhoods, community groups have been speaking out
and voicing concern over The Paseo, a rail-to-trail project that would run through these two
neighborhoods. Little Village and Pilsen have historically had significant Latino populations, at
90% Hispanic in the 2000 census. However now, they are experiencing a rise in the nonHispanic White population and in the 2013 census Hispanics accounted for 82% of the
population (Betancur & Kim, 2006). After seeing how the Chicago 606 trail affected property
values, there is a lot of discussion how the Paseo could displace those who have cultural and
familial roots in the neighborhood (Greenfield, 2016).
These sentiments have also been reflected in Minneapolis, where the Northside
Greenway is controversial amongst residents. Alexis Pennie, a community advocate in North
Minneapolis, discussed how the neighborhood, which is historically black, has a long history
with systematic racial disparities and disinvestment (Kinney, 2016). He expressed how the
community may feel suspicious of such a big project, as it threatens taking away street parking
and increasing property values (Kinney, 2016). The challenge, as expressed by Pennie, is how to
harness the positive benefits of the greenway (access to green space, improved economic
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development) and use them to improve, rather than displace, the existing community (Kinney,
2016).
2.12 Conclusion
The literature maintains that greenways have tangible social, environmental, and
economic benefits through increasing access to green space and alternative transit corridors in
urban areas. However, inherent in a market-based economy is the “green space paradox”,
which means that due to increased property values around improved green space transit
corridors, there exists the very real risk of displacement of the diverse communities that most
often lack access to green space and active transit.
To further knowledge on the impacts of greenways as public amenities, existing gaps in
the literature should be filled. This includes understanding the role of greenways when they are
parallel to a mass-transit corridor such as a metro line. There also needs to be more research on
the data around turnover in areas near greenways to see if people are actually being displaced
by increased housing prices. The following chapters will aim to address whether or not this
paradox is evident in the demographic effects of the CPX on neighborhoods in Somerville.
3.0 Methodology
To situate the Somerville Community Path Extension within the larger trend of
greenways as signifiers of neighborhood change indicators, I performed an ArcGIS analysis on
the area of study and wrote a literature review on greenways and their effects on surrounding
neighborhoods.
From the literature review, I concluded that there is a lack of peer-reviewed research on
the theories behind gentrification and displacement and their specific connection with
31

greenways. Greenways occupy a specific niche of the green space and transit literature as they
are a combination of the two. There is significant literature on the role of access to green space
and transit on gentrification, but not in the direct connection between greenways and
paradoxical development. The literature review has attempted to draw connections between
the two bodies of literature to make conclusions about the effect of greenway development on
surrounding neighborhoods to see if there is an association between greenways and
displacement of the communities that historically have less access to green space and transit
corridors.
For the GIS analysis, I drew from various studies that have previously done similar
analysis on greenway effects on property values, including Aaron Brown’s analysis of the
Minneapolis Midtown Greenway in Minneapolis, Geoff Smith’s analysis of the Chicago 606, Dan
Immergluck’s analysis of the Atlanta Beltline.
Brown’s analysis of the Midtown Greenway uses the taxable property value of parcels as
the unit of analysis. Brown selected parcels within a range of a quarter mile to one and a half
miles at quarter-mile intervals from the greenway. Brown further divides the range of
properties by phase as to analyze how changes in property value happen in varying locations
along the greenway. He then compared the growth of property rates to the average increase in
rates for the area. Brown also mentions the potential impact of a light rail project that could
have influenced property value increase, which is highly relevant when analyzing the CPX as its
development is so integrated with the Green Line Extension transit project.
Dan Immergluck’s analysis of the Atlanta BeltLine’s effect on housing values and
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gentrification also provided replicable steps for the CPX analysis. As mentioned in the literature
review, this study focused on the “announcement effect” of the initiative- the impacts that
early planning and public knowledge have on property values, rather than the impact of the
physical redevelopment. Immergluck chose the announcement period based off of public
discussion on local daily print media. The price changes are analyzed from the time when the
public becomes aware of investment potential.
Geoff Smith’s analysis of the Chicago 606 on local property values provides more
methodologies to draw upon. This report focuses on the effect of neighborhood conditions on
the changing housing market dynamics that come as a result of large public investment
projects. The report divided the greenway into two different sections, the 606 West and the
606 East, both with very different demographics. It also used a quarter-mile buffer zone and a
half-mile buffer zone to perform the analysis.
These three case studies have informed my methodology for studying the effects of the
Somerville Community Path Extension between Cedar and Lowell Street. The mapping and
data analysis software ArcMap will be my primary tool for understanding the data and my data
sources are the US Census and the American Community Survey 5-year estimates. According to
a comprehensive report by the Metropolitan Area Planning Council (MAPC), the key indicators
for displacement risk for lower-income residents are changes in income, educational
attainment, citizenship status, and race (Reardon et al., 2014). To stay consistent with these
regional standards, the demographics I map are educational level attained by the residents over
25, number of individuals below the poverty line, non-White population, Latino or Hispanic
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population, median gross rent, and median household income. Because of the short spatial
sample I analyze, the quarter-mile section between Cedar and Lowell, I don’t have a
comparative section that contrasts two different parts of the path.
I use MAPC’s definition of “lower income” of a household that earns less than $75,000
per year (MAPC, 2014). This definition comes from the Department of Housing and Urban
Development’s Low Income Limits, which are 80% of the area median household income.
I will be comparing the demographic results in the two buffer zones with the City of
Somerville demographic statistics as a whole. For these spatial boundaries, I create two buffer
zones, at a quarter mile around the path segment from Cedar to Lowell and at a half mile (see
Figures 10 and 11). I build these zones by clipping the TIGER Massachusetts state block group
data to the Somerville boundary and then using the buffer tool in ArcMap to create buffer
zones. I then perform a spatial join to add demographic data to the buffer zone vector
layers. When the demographic data was in the attribute table of the buffer vector layers, I use
the Summarize tool to find the mean of that specific data set.
I mapped the change of these measures at three points in time, depending on available
data: first, in 2000 for control data; second, at ground breaking in 2013; and fourth, in 2015-the
year when the path opened (City of Somerville, 2013). 2015 is also the most recently available
American Community Survey data. Modelling off the Immergluck study on the Atlanta Beltline, I
chose these dates based on local news sources (Somerville Wicked Local and Boston Globe) and
their public announcements of the various points of development of the path. As 2013 is the
closest date to the announcement of the path that I could find, I am using it as the starting date
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for understanding the “announcement effect” of the path as described by Immergluck and the
Atlanta Beltline.
Demographic data from the Census is not always the most reliable, as the US Census is
conducted every 10 years and considerable changes can happen during those time windows. I
rely on American Community Survey data for more precise estimations, which can provide
more accurate representations of change over a couple of years. Furthermore, US Census data
can mis-estimate the most vulnerable populations, such as overcrowded households, lowincome and immigrant residents.
There are various points of possible error in my data collection. First, the block groups
don’t fit perfectly into the buffer zones. To address this complication, I manually selected and
deselected block groups that were marginally in the buffer zone. The findings would be more
accurate if I used parcel data because the parcels would fit more exactly into the buffer
zones. The publicly-accessible City of Somerville Data Portal only has parcel-level data for the
fiscal year 2016. This data holds information about assessed land values as well as values of
improvements, which include structural improvements and landscape improvements. Thus, I
couldn’t perform an analysis on the change in property value over time, nor use the parcel as
my unit of analysis. If I had used this data there would still be possible error.
Secondly, the data collection would be more accurate if I charted change further into
the past and also charted more time intervals, as well as factoring in margin of error.This
methodology should be repeated when the next set of survey data is released, as a way to
better estimate the trends and contribute to the larger discussion of public space investment
35

projects.
4.0 Case Study: Somerville Community Path Extension
4.1 Introduction
The following case study of the Somerville Community Path Extension (CPX) between
Cedar Street and Lowell Street adds another piece to the literature about the effects of
greenways on urban neighborhood. The case study first contextualizes the CPX within Boston
regional population and demographic trends, then provides history on the CPX, and finally
presents demographic analysis findings of the effect of the CPX on various factors.
4.2 Regional Contextualization of the CPX
Boston is exceptional in its population and capital growth in recent years. Between 2010
and 2014, Boston’s population grew by 6%, which was twice the national average (US Census,
2010). The Metropolitan Area Planning Council estimates that by 2030 there will be at least
709,000 residents, an increase of eight percent from the current population of 650,000
residents (City of Boston Mayor’s Office, 2014).
Boston’s population growth has been credited to many different factors, including
growth in professional services, healthcare, and education (Imagine Boston 2030, 2016). Jobs
in the area have been increasing at an annual rate of 1.4%, exceeding the national growth rate
(Boston Planning and Development Agency, 2015). In 2015, Boston was the second-highest
destination for venture capital investments in the country, only after the San Francisco Bay
Area (Franklin, 2016). Major corporations such as General Electric are setting roots in areas
such as Boston’s newly zoned Seaport Innovation District, adding thousands of new jobs to the
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city.
Other reports add that recent immigration booms account for a significant part of this
change as well. The percentage of foreign-born residents in the Boston region rose from 9.3% in
1970 to 18.2% in 2010 (Stephens et al., 2015). Many immigrants in the Boston region come
from more racially diverse populations including Asian, South America, and the Caribbean than
the European immigrant populations of the late 1800s and early twentieth century. As of March
of 2013, the most represent countries of newly arrived immigrants include Brazil, China, and
the Dominican Republic (Stephens et al., 2015).
Furthermore, studies show that young people are another key demographic that is
stimulating Boston’s population. Young adults make up 35% of Boston’s population, with
Somerville even higher at 44%, helping this region boast the largest proportion of young adults
in the country (Cloutier, 2014). This demographic is now more likely to move to suburbs closer
to the urban core such as Waltham and Somerville rather than the peripheral cities that their
parents lived in, such as Lexington and Concord. There is more interest in living close to the
workplace and less interest in the car-dependent lifestyles of previous generations.
Boston’s population boom has contributed to a transit-dependent city. Between 2008
and 2014, Boston’s transit ridership grew faster than any other metropolitan region (Dickens
and Neff, 2014). As Boston continues to grow, transit authorities are trying to meet the growing
demand for car-free mobility. This is being met in part by the MBTA Green Line Extension and
the Somerville Community Path Extension.
4.3 Somerville Transit, Population, and Housing Context
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Transit- Somerville, a close neighbor to Boston, is experiencing many of the major
demographic shifts that are influencing the rest of the region, as well as other cities across the
country. Though much of suburban Boston is auto-oriented, Somerville’s deep history reflects
its uniquely high transit dependence. A streetcar suburb, Somerville was developed around a
robust streetcar network, which provided the majority of mobility for residents to reach
Boston. When the streetcar network was retired, busses became the primary mode of
transportation for Somerville residents (Clarke, 2003).
According to a comprehensive transit usage report by the City of Somerville Office of
Strategic Planning and Development, one in three Somerville commuters uses public transit to
commute to their place of employment, which is more than neighboring cities Cambridge,
Chelsea, Everett, and Medford (City of Somerville, 2008).

Source: “Transportation and Infrastructure Trends Fact Sheet.” Office of Strategic Planning and Community Development, City of Somerville.
(2008). http://archive.somervillema.gov/sites/default/files/CompPLan/T%20%2B%20I%20Fact%20Sheet.pdf

Figure 4- How Somerville compares to other neighboring cities in car ownership.
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Source: “Transportation and Infrastructure Trends Fact Sheet.” Office of Strategic Planning and Community Development, City of Somerville.
(2008). http://archive.somervillema.gov/sites/default/files/CompPLan/T%20%2B%20I%20Fact%20Sheet.pdf

Figure 5- 30% of all Somerville work trips are on transit
Housing- Housing in dense Somerville is a valued commodity. In fact, according to the
US Census, Somerville has the highest population density of any city in New England. The 2015
Somerville Housing Needs Assessment report concludes that increases in housing costs (as
evidenced by increased rates of rent burden and housing cost burden) are outpacing the more
modest ride of household incomes (Sweet, L., 2015). The housing stock is also shifting from
rental to ownership. The number of rental units has been decreasing and simultaneously the
number of ownership units expanded 16% between 2000 and 2013 (Sweet, L., 2015).
Furthermore, neighborhoods near MBTA Red Line stations (Davis Square and Porter Square)
report the highest number of condominium conversions as well as the highest rents in the city.
This study concluded that the number of affordable units that are being planned for areas
specifically in Assembly Square and Union Square are drastically lower than Somerville’s
affordable housing needs.
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A 2008 study published by the Somerville Community Corporation in collaboration with
Reconnecting America found that Somerville’s density and transit usage are much more
comparable to urban Boston neighborhoods than to the rest of the region. Furthermore, over
90% of all housing units in Somerville were constructed before World War II, whereas the
regional average is only 33%. In transit zones in Somerville there are approximately 30 units per
acre and 70% of the units are renter-occupied. The vacancy rate is very low, at just 2.8%, which
means that there are very few available units on the market for tenants relocating from other
places. The coupling of low vacancy rate and the high percentage of renters means that
potential for displacement is high with increasing property values due to various factors,
especially improved transit.
A key housing issue outlined in the report is that Somerville is that many residents are
spending a significant portion of their incomes on housing. 67% of households are renters and
44% of these households are housing cost-burdened, which means that nearly 9,000 Somerville
households are paying over a third of their gross household income on housing costs. This
number is notable because this represents the high rent pressures that exist before the Green
Line Extension and Somerville Community Path extension construction projects have even
started.
Furthermore, the prevalence of rental units has decreased as condominium conversions
become more common, which is a sign that the housing stock is catering to a more affluent
demographic. A 2008 City of Somerville study showed that 900 condominium conversions were
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completed over the prior two years. Since 2000, condominium numbers increased by 46% and
single-family home value increased by 90%.
Within the City, distribution of households that experience housing cost burden varies.
The Gilman Square, Davis Square, and Washington Street proposed T station walkshed areas
house 3,000 cost-burdened households (MAPC, 2014). The proposed Green Line T station
walksheds with the highest proportion of cost-burdened households are College Avenue,
Sullivan Square, and Route 16 (MAPC, 2014).
There is also a large disparity between Somerville’s renter households and owneroccupied households. The median household income for renter households is $53,200 whereas
it’s $89,200 for owner-occupied (MAPC, 2014). Census tracts that have more renters also tend
to have the highest numbers of cost-burdened renters. Thus, we can see that the households
that are most susceptible to being cost-burdened by rising housing costs are those that are
renters, who tend to earn less and are more likely to spend more income on housing.
Population- Somerville’s population is increasing, as is the average wealth of the city.
The population of Somerville is expected to increase from 75,754 to 80,255 between 2010 and
2020 (MAPC, 2014). The Median Household Income increased 43% between 1990 and 2000
(MAPC, 2014). Between 2000 and 2013 it continued to increase- from $66,341 to $68,557
(MAPC, 2014).
Though the population is projected to increase, in large part due to the increased transit
opportunities offered by the GLX and CPX, Somerville’s population actually declined between
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2000 and 2010. However, at the same time the city became more ethnically and racially
diverse- the share of non-White residents grew from 27% to 31% during this ten-year time span
(MAPC, 2014). This increase is heavily influenced by the significant growth of the Asian and
Hispanic population. Key to note, is that the growth of this non-white population is less sharp
than decades prior. Between 1980 and 1990 the percent of non-White residents increased
from 4% to 16% and between 1990 and 2000 it increased from 16% to 27%, a 12% and 11%
increase respectively, compared to a current rate of 4% increase (MAPC, 2014, p. 20). The
racial and ethnic composition of Somerville reflects the regional demographics, more than the
predominantly people of color Inner Boston Core (MAPC, 2014, p. 20). Part of this change could
be attributed to the rising cost of living in Somerville.

Source: Metropolitan Area Planning Council (MAPC). “Dimensions of Displacement.” February 2014.
http://www.mapc.org/sites/default/files/Dimensions_of_Displacement_Final_Draft_2_
10_14.pdf

Figure 6- Somerville’s population of color is growing at a smaller rate than in prior decades
Furthermore, the racial disparities are stark in Somerville, as outlined in the Somerville
Housing Needs Assessment. African Americans are three times more likely than whites to live
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in poverty. Whites account for 11.8% of individuals in poverty, Asians account for 19%,
Hispanic/Latinos account for 26% and African Americans account for 36.6%. There exists a
geographic correlation with these disparities as well. Higher incomes and property values are
concentrated in a wide belt on the western border with Cambridge. Lower incomes and
affordable housing tend to be in East Somerville, Winter Hill, and the Inner Belt, as well as Teele
Square and Hillside. The CPX, when completed, will run along the southern border of both
Winter Hill and East Somerville, ending at the edge of the Inner Belt.
In conclusion, many of these changes seem to be influenced by the proposed GLX and
CPX. With more people traveling around the metropolitan region, the transit system is making
major investments to respond to the demand for improved transit.
4.4 Influential Transit Projects in Somerville
To better understand the transit reality in Somerville, I study three transit projects in the
city. Two upcoming major transit improvement projects contribute to the climate of change
that is attracting investment and people to the City- the Green Line Extension and the lowering
of McGrath Highway. These projects also likely influence the demographic changes that I chart
in the data analysis portion of this project. Finally, I investigate the effects of the 1984 Red Line
Extension project as the third transit improvement that can be used to better predict the
changes that may accompany the CPX.
The CPX is not an isolated development project. It is being planned and constructed in
the context of a rapidly shifting metropolitan region and the demographic changes are likely to
be impacted by these other factors, not only the CPX.
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4. 41 Green Line Extension
First, the MBTA is planning on expanding the Green Line to greatly improve accessibility
around the region for residents by 2020. As outlined by the MBTA GLX project team, the goals
of this project include improving local and regional air quality, showing a commitment of the
Commonwealth of Massachusetts to Cambridge, Somerville, and Medford, providing a direct
transit connection from these towns to Boston and the extended MBTA system, and improving
the commercial tax base, along with other economic benefits (MassDOT and MBTA, 2014).

Source: Project Area Map.Massachusetts Department of Transportation (MassDOT).
http://greenlineextension.eot.state.ma.us/documents/about/ProposedMap/projectMap.pdf

44

Figure 7- Green Line Extension Project Map
A high priority of this light rail project is to include the rest of the Somerville Community
Path extension, which would connect the existing path with the Boston bike and pedestrian
network. Starting at Lowell Street, the CPX is planned to be developed concurrently with the
GLX project. Thus, all CPX development is directly implicated by GLX development.
The GLX is important for Somerville because it will provide mobility for Central
Somerville and connect these residents with the rest of Boston. The 2008 Reconnecting
America report found that 27% of residents in the .5 mile proposed GLX station walksheds use
transit and 26% of residents within the Orange Line Sullivan Square station areas use transit,
whereas 40% of residents in the Red Line station walksheds use transit to commute to
work. One possible explanation for this is that there is higher quality bike and pedestrian
infrastructure that residents can use to access the train station in the Red Line walkshed than
the Orange Line walkshed, due in part to the existing community path near Davis Square. The
CPX stretches beyond the Red Line walkshed and into the Orange Line walkshed, which means
that it could provide an important pedestrian and bike linkage for residents to access Sullivan
Square that wouldn’t otherwise have this access.
Another key fact in the report is that the Orange Line walkshed has the most transitdependent population. However, these residents have less transit, bike, and pedestrian shares
than any other sub-area in Somerville. Factors that heavily influence transit-dependence
include large household size, lower incomes, and high non-white population. Furthermore, the
Orange Line walkshed has historically been insulated from increased property values due to
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transit. This could be attributed to the presence of McGrath Highway and I-93, as they have
negative impacts on air quality, as well as an abundance of industrial land use, which are both
factors that contribute to low real estate values.
Based on the abundance of research on the impact of transit on home values, the GLX
and CPX project will likely increase demand for housing in the Sullivan Square Orange Line
corridor that overlaps with the GLX walkshed (Reconnecting America, 2008).

4.42 McGrath Highway
Another large-scale development project that is still in the planning process and is part
of the same process of bringing open space in the city in the GLX walkshed and Orange Line
walkshed is the grounding of McGrath Highway. This project provides more insight into the
changing landscape of transit in the city.
The history of McGrath highway is rooted in the federally-funded highway programs of
mid-century urban renewal projects. Highways were constructed to connect suburban
communities with jobs and entertainment in the downtown financial core. Highways have a
history of displacing thousands of residents, bisecting neighborhoods, and severing community
life (Lipsitz, 2005). These projects result in a spiraling change of events: the construction of the
highway displaces residents, which in turn lowers population count and thus political power to
advocate against more urban renewal developments, such as the placement of incinerators,
prisons, or toxic waste dumps (Lipsitz, 2005).
In Somerville, as previously mentioned, the neighborhood that directly abuts the two
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major highways- McGrath and I-93 is East Somerville. With the addition of the GLX and the
CPX, mobility will be less car-dependent. Furthermore, there is additional political and social
incentive to lower the highway as a method to address the negative effects of highways,
including pollution emissions and incentivizing automobile-centric lifestyles. A Massachusetts
Department of Public Health (DPH) report found that grounding the highway will likely
significantly reduce traffic-related air pollution for the neighboring communities, as well as
including pedestrian and biking infrastructure, which will encourage active transportation. This
multimodal approach to transportation is especially useful in Somerville, where the population
is considerably socioeconomically and culturally diverse.
However, according to the DPH the grounding of McGrath, especially in the context of
the GLX and CPX provides another improvement to the public sphere, that, in the context of
such a hot housing market, could result in higher property values and increased risk of
gentrification and displacement. As stated earlier, these transit projects are not occurring in
isolated systems. They are all part of greater regional trends of transit improvements that are
attracting more people to urban areas, which may have effects on the existing neighborhoods.
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Source: "Realizing the Potential: Expanding Housing Opportunities Near Transit." Reconnecting America (2007).
http://reconnectingamerica.org/resource-center/books-and-reports/2008/somerville-opportunities-for-equitable-transit-orienteddevelopment/

Figure 8- Various walksheds to transit in Somerville
4.43 1984 Red Line Extension and Implications for the CPX and GLX
The pattern of change that occurred around Davis Square and the first phase of the SCP
after the construction of the Red Line can provide important lessons learned for neighborhoods
near the GLX and CPX. The path segment that connects Davis Square to Alewife is similar to the
CPX’s connection to the GLX. Just as the CPX is slated to be constructed in conjunction with the
GLX, the first phase of the SCP was constructed as part of the Red Line extension plan 30 years
prior.
Demographics of the neighborhood around Davis Square changed drastically after the
Red Line project was completed, and have been attributed in large part to the improved transit
access that the T brings (Kahn, 2007 and Kurian, 2013). In 2008, Davis Square had a higher
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median income than the regional median income, and has been said to have more in common
with the rest of the Boston region than with different neighborhoods in Somerville, in part due
to the presence of the Red Line station (Reconnecting America 2008). This high relative median
income is a key indicator of displacement (Cravens et al., 2009). Between 1970 and 1980 the
share of college graduates living in Davis Square increased from 8.2% to 18.4% (Kahn, 2007). By
1990 the share rose to 35.7% and then in 2000 it was at 49.7% (Kahn, 2007). Median income in
the Red Line station walksheds increased by 60% between 1990 and 2000. Transit investment in
Davis Square resulted in considerable change, though there is a lack of exact displacement
numbers as the effects are difficult to quantify (Kurian, 2013). However, according to anecdotal
evidence of community interviews and actions from community groups, gentrification and
displacement did have a negative effect on the existing communities (Kurian, 2013).
Furthermore, the Red Line walkshed is the only area in Somerville that has a higher
share of renter households than owners in residence. This indicates that Red Line area
properties are more valuable as investment properties, and the owners live elsewhere.
“Absentee landlordism”, as this situation is called, has been proven to have financial advantage
over resident landlords (Elorza, 2007). This has a negative effect on urban areas because these
communities are those which have a higher need for the stability of middle- and working-class
homeowners (Elorza, 2007). That being said, resident landlords are likely to benefit from the
investment that they have put in their home as the value rises due to transit improvements.
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Source: “Somerville Equitable TOD Strategy” Reconnecting America, 2008.

Figure 9- Resident Owner/Renter Composition in Somerville
4.5 History of Somerville Community Path
4.51 Background
The Somerville Community Path (SCP) is a two-mile rail-to-trail project that is the east
end of the existing 104-mile Mass Central Rail Trail and Minuteman Bikeway. Originally
constructed in 1830, the path sits on the abandoned Lexington & Arlington Railroad and the
New Hampshire Railroad. The SCP connects Alewife Station to Davis Square and then continues
to Lowell Street. Currently, the path is divided into three subsections: the first runs from
Alewife station to Davis Square and was constructed in 1984, the second connects Davis Square
to Cedar Street and was constructed in 1992 and the third, recently completed in 2015,
connects Cedar Street to Lowell Street. The path is not completed, however, and the future
phases of the path are planned on being constructed concurrently with the $2.3 billion Green
Line Extension (GLX) light rail project, as outlined in a 2016 report from MBTA and the
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Massachusetts Department of Transportation.
4.52 Context: 2001 Rizzo Associates Feasibility Report
To gain further insight into the intentions of the path, I analyzed a 2001 feasibility report
commissioned by the City of Somerville as it provides a significant portion of the available
published information on the history of the path.
The report explains that the trail is called the Somerville Community Path because it is
intended to link different parts of the city, and provide a simple and accessible bicycle and
pedestrian route to travel through the region. The report also offers that the “community”
aspect of the path means that efforts will be made to incorporate design elements that are
based around community building, including benches, gardens, and play facilities (2001, p. 4).
According to the report, the need for a bicycle facility such as the CPX is great, as the
City is becoming a “new mecca for young people” (2001, p.5). The proximity to nearby colleges,
including Tufts, Harvard, and MIT, and the attractiveness of living in a city easily accessible to
jobs attracts students and young professionals to the area. The demographics offered by the
report indicate that the city is catering to the young, educated, and upwardly mobile
demographic. Also highlighted is the fact that Somerville residents have a higher-than-average
rate of bachelor’s degrees, at 30% compared with 27% state-wide. The reports discusses the
low unemployment rate of 2%, as there is an increasing number of “managerial and service
professionals despite roots that were in blue-collar, industrial professions” (2001, p. 5). Finally,
the report explains that Somerville is a young city: 72% of the residents are under the age of
44. This report does not discuss the average income of the city, the racial demographics, the
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citizenship demographics, age-change demographics over time or the rental rate demographics.
In not talking about these important aspects, the report indicates a strong preference for
catering the path to a young and wealthy demographic. Language such as “new mecca for
young people”, implies that the City is catering the new bicycle infrastructure to the
demographic that is likely gentrifying the city, increasing property values, at the possible
expense of affordable living costs for lower- and middle-income residents.
As the report posits, Somerville has a youthful population. However, it does not include
the fact that the largest net in-migration of residents between 1990 and 2000 were the 20-24
and 25-29-year-old age groups, at approximately 7,000 and 8,000 new residents, respectively
(MAPC, 2014). The number of elementary-school aged children has actually decreased,
indicating a strong out-migration of families with school-age children (2014, p. 17). In 2010, the
number of families in Somerville decreased by 970 since 2000 and the number of families with
children under the age of 18 decreased 14.5% between 2000 and 2010 (2014, p. 17). This is
significantly higher than the regional average of family percentage decrease, which was 1%
decrease (2014, p.8).
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Source: Metropolitan Area Planning Council (MAPC). “Dimensions of Displacement.” February 2014.
http://www.mapc.org/sites/default/files/Dimensions_of_Displacement_Final_Draft_2_10_14.pdf

Figure 10- Net Migration of Somerville Residents By Age

Source: Metropolitan Area Planning Council (MAPC). “Dimensions of Displacement.” February 2014.
http://www.mapc.org/sites/default/files/Dimensions_of_Displacement_Final_Draft_2_10_14.pdf

Figure 11- Share of Somerville Families with Children Under 18
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In a statement about the CPX, Mayor Curtatone states, “This project is about much
more than biking and walking. It’s about building a community and a region that is equitable,
connected, and vibrant” (City of Somerville, 2014). To ensure an “equitable”, “connected”, and
“vibrant” city, how can Somerville then ensure that vulnerable populations have continued
access to basic public amenities including transit and housing as the future alternative transit
investments are developed and property values are likely to continue increasing? The gap that
this report leaves helps guide the empirical research in this thesis, as I analyze outcomes that
may have impacts on populations that aren’t the intended users of this path.
5.0 Findings
Using ArcGIS, I analyzed changes in median gross rent, median household income,
educational attainment in adults over 25, racial demographics of the path, and the number of
individuals below the poverty line. The data source I use for all of the 2000 data comes from the
2000 US Census. The 2013 and 2015 data comes from the American Community Survey 5-Year
2010-2014 estimates. The following tables outline the analysis performed by the author.
The GIS analysis of the walksheds around the Somerville Community Path Extension
portion between Cedar and Lowell indicated a number of trends that show signs of the
similarities between the effect of the CPX and other urban greenways. I found that median
gross rents, median household income, education attainment, non-white population, and
individuals under the poverty line increased near the path. I also found that, overall, change
was more stark in the quarter-mile buffer than the half-mile buffer zone as well as over the two
year period between groundbreaking (2013) and opening (2015) than before groundbreaking.
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Figure 12- Block Groups in the ¼ Mile Buffer
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Figure 13- Block Groups in the ½ Mile Buffer
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First, within a quarter-mile of the path the median gross rent increased 65% between 2000 and
2013 (the year of the groundbreaking of the path) and another 12% between 2013 and the year that the
path opened, 2015. Within a half-mile, the rent also increased 65% between 2000 and 2013, and
another 8% between 2013 and 2015. The 4% difference between the rent hike in the quarter-mile and
half-mile buffer distance could indicate that renters paid a premium to live closer to the path. In both
buffer zones, the median gross rent was higher than the city-wide average at each of the three time
points. Renters within walking distance of the path pay about $100 more per month than the city
average.
Furthermore, the rents increased faster after the path was announced in 2013 than prior to the
announcement. In the quarter-mile buffer zone, the rent increased, on average, by $41 a year between
2000 and 2013, however between the groundbreaking and the opening, the rent increased by $56 a
year. In the half-mile buffer, the rent increased by $47 a year between 2000 and 2013 and by $60 a year
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between 2013 and 2015. These are both steeper increases than the city-wide average, in which rents
increased $42 a year between 2000 and 2013, $41 a year between 2013 and 2015.

The Median Household Income (MHI) also increased overall around the path. In every
instance, the MHI within walking distance of the path was higher than the city-wide average. In
the quarter-mile buffer, the MHI increased 19%, compared to 11% in the half-mile buffer, and
15% in the rest of the city. The quarter-mile buffer also experienced more dramatic changes in
MHI than the half-mile and the city-wide average. Between 2000 and 2013, the MHI increased
11%, whereas in the half-mile it only increased 5% and city-wide it increased 8%. Furthermore,
the MHI in 2013 was about $12,000 higher in the quarter-mile buffer than the city-wide
average. It was another $13,000 higher than the city-wide average in 2015. After
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groundbreaking, MHI increased on average by $2,856 a year in the quarter-mile buffer and
$2,539 in the rest of the city.
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Educational attainment in adults over 25 also showed notable changes. In the quarter-mile
buffer, the percent of people with Bachelor’s degrees increased by 4% between 2013 and 2015 and the
number of people with Master’s degrees increased even more at 12%. In the half-mile buffer the
number of Bachelor’s degrees increased 3% and the number of Master’s degrees increased much less
substantially than the quarter-mile buffer, at 1%. These changes are very different from the city-wide
change, which decreased slightly for both Bachelor’s and Master’s attainment level between 2013 and
2015.

As for race, the changes weren’t different from projected trends in Somerville,
indicating that there wasn’t much of an effect of this portion of the path on racial
demographics. According to my analysis, within a quarter-mile of the path there was a 5%
increase in non-white residents between 2013 and 2015. In the half-mile buffer, there was a
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3% increase in non-white residents. These increases are larger than the city-wide increase of
2%. However, though the increase was more significant, the number of non-white residents
city-wide in 2013 was 22% and 24% in 2015, which is much higher than the community-path,
which was at 13% in the quarter-mile buffer in 2013 and 18% in 2015.

The number of Hispanic or Latino residents in the quarter buffer zone increased from
5% in 2000 to 7% in 2015, and in the half-mile buffer zone it increased from 4% to 7%. This
increase is very similar to the percentage of Latino or Hispanic residents city-wide, which
increased from 5% to 9% between 2000 and 9%. There is a slightly smaller number of Latino or
Hispanic residents in the buffer zone, however it is very comparable to the city-wide make-up.
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The number of individuals below the poverty line in the quarter-mile buffer zone is
lower than the half-mile buffer zone and the city-wide average. In Somerville, in 2013 and 2015
the number of individuals below the poverty line was 14%, whereas it was just slightly over half
this near the path in 2015. Finally, while there has been an increase in the number of people
below the poverty line at 2% in the quarter-mile buffer and 1% in the half-mile buffer, it is a
very small increase.
6.0 Discussion
These results show that the Somerville Community Path Extension between Cedar
Street and Lowell Street has likely had an impact on demographics in the adjacent
neighborhoods as evident by higher gross rent, median household income, and educational
attainment levels. However, there was negligible change in the number of individuals under the
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poverty line, and a small increase in the number of non-white residents and Latino or Hispanic
residents.
I predicted that there would be steeper changes after the groundbreaking of the path,
contributing to the “announcement effect” theory. I generally confirmed this prediction, finding
that the “announcement effect” did play a role in rent changes around the CPX. Rents increased
at faster rates than city-wide rates after the path broke ground in 2013 than prior to
groundbreaking. This finding supports the literature that studied the effect Chicago 606 and
Atlanta Beltline on property value change after these trails were announced (Smith, 2016 and
Immergluck, 2009).
Secondly, I anticipated that there would be an increase in median gross rents, median
household income, and residents with Bachelor’s and Master’s degrees. These findings were
confirmed by my findings and supports the literature that gentrifying neighborhoods can be
marked by increases in educational attainment that are faster than the regional trends
(Freeman, 2005). The number of residents with Bachelor’s and Master’s degrees increased
while the city-wide average decreased. This could be due in part to the spillover of people from
Cambridge who can’t afford the high cost of living. Median gross rents are higher near the path
and increased faster after groundbreaking than they increased in the rest of the city. This could
also be attributed to other amenities in the buffer zones, including proximity to the Red Line
station, the future GLX, and McGrath Highway.
I also predicted that there would be a negative correlation between increased property
rents and individuals under the poverty line, non-white residents, and Latino or Hispanic
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residents, as more expensive rents would be cost-prohibitive for these residents. My findings
contradicted some of the literature, as these three categories increased or stayed the same.
However, within the context of the city at large, the number of non-white residents and Latino
or Hispanic residents is much larger in other neighborhoods. Furthermore, important to note is
that the number of non-white residents in Somerville is increasing, albeit at a lower rate than in
the past. This could explain the fact that the number of non-white residents is increasing near
the path, but a lower rate than the past. Thus, while the populations increased near the path,
they were still significantly lower than the rest of the city, which may indicate that the cost of
living was too high for these populations regardless of the presence of the path.
The two buffer zones show similar trends, but in some instances the quarter-mile buffer
has sharper changes, which indicates that the close to the path the residence is, the more likely
that the property has been affected by the path. This could indicate that being closer to the
path is a priority for potential buyers as well as current residents. This supports the literature,
for example the Chicago 606 and Minneapolis Midtown Greenway, that shows that residents
pay more to live closely near the paths (Smith, 2016 and Brown, 2010).
Finally, Integral in this comparative analysis is contending with various housing
developments near the path, including complexes such as Maxwell’s Green at Lowell Street.
This major luxury housing development at the junction of Lowell Street and the path added
hundreds of new units. The scope of this paper was limited and didn’t discuss this
development, however it likely had a large impact on the results.
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7.0 Conclusion
7.1 Implications for Policy and Planning
There are various implications of these results. First, the City of Somerville should be
aware that the CPX has an effect on living expenses within a half-mile of the path. Policies
should be introduced to ensure that rents don’t become exclusionary to lower and middleincome residents. These findings indicate a preference for living near the existing path, an
awareness of the future plans of the Green Line Extension, or the effect of the Red Line station
in Davis Square. Residents are willing to pay more for access to the Community Path, which is
likely very connected to a preference for living near the Green Line Extension and in an overall
dense, walkable, and vibrant city.
The City should use these results to better predict the impact of future phases of the
path on other parts of the city. The results can also be used by other municipalities that are
planning on investing in a rail-to-trail project in a dense urban area, as a way to mediate
spillover effects that may negatively impact low and middle-income residents as the
neighborhood is likely to gentrify and experience changes which may potentially displace
residents.
7.2 Recommendations for Further Research
Future studies of the effects of the Somerville Community Path on surrounding
neighborhoods should include parcel-level land value analysis. Due to scope constraints, this
thesis was unable to perform that analysis, however understanding the effect of the path on
property values is integral to understanding and predicting spillover effects. Other analysis
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should also incorporate real estate website data, which would give an insight into the role that
the path plays in selling a property. Further data collection could include comparing different
sections of the path and discussing the effects of each respective section with the surrounding
neighborhood to see if the neighborhood conditions affect the impact of the path.
There is also necessity in this area of study for qualitative data collection. Interviews
with neighboring residents on their perceptions of the effects of the path, as well as interviews
with users of the path could provide insight into attitudes about the project. This could also fill
in the literature gap on greenways that extends beyond quantifiably-measured effects that
can’t be captured by census data, including effects on social networks and community identity.
Furthermore, as we saw in the case of Davis Square, some of the changes were
immediate, but the trend of neighborhood demographic shift is continuing to happen, over
thirty years after the project. This could mean that many of the changes that the CPX will effect
aren’t immediate and will happen over many years. The findings do show some change, but it
is important to note that the analysis just looks at a short time frame relative to the potential
window of change.
Without active policy interventions by local planners, community activist groups, and
residents, greenways will continue to paradoxically affect neighborhoods and increase
stratification of access to green space. Continuing to understand the positive and negative
spillover effects of large-scale public investment infrastructure projects such as greenways is
integral in maintaining environmentally and socially just cities for all.
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