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ABSTRACT

When evaluating rail transit’s potential to create dense, livable 

appropriate timeframes are important considerations. Boston’s 

an important consideration for project assessment.

KEY POINTS

• 
increased density of both population and housing stock

• 

• 
• 
• 

Planners and policy makers have long viewed
transportation policy as a potential tool to control broad
patterns of urban land use and metropolitan development.

Expanded or improved mass transit in cities is often
alleged to lead to more compact residential and

commercial development.
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CONTEXT

  Boston has one of the oldest urban rail transit systems in 

variety of preliminary characteristics and have seen great variance in 
their subsequent levels of development. These differences in both initial 

in markedly different places today, from vibrant neighborhoods to 

understanding of the likely outcomes at the proposed Green Line 

and intended.
  Boston is also an appropriate place for this study because a 

Land Use Impact Report from the U.S. Department of Transportation 

land use effects of rail transit development as it has a variety of 

and physical characteristics of an area to be available, yet distant 

to have taken hold.
  Indeed, timescale is of the utmost importance in this instance. 

market, home prices ought to adjust to changes in transit accessibility 
relatively rapidly, perhaps nearly instantaneously. Conversely, 

the housing stock of a neighborhood does not simply reshape itself 

reality engendered by the opening of a nearby rail transit station. 

QUESTION: Does the evidence support this view?



Image 1: Housing development near the Malden Center MBTA Station [author’s photo]

METHODS

  My approach to the study of the residential impacts of urban 

1. Regression analysis of past and current land use around the 
selected stations on the MBTA Red Line and Orange Line 

transit accessibility can predict the future pattern of development 
at the site, including consideration of differences in initial and 
current conditions at various station sites
Comparative statistical analysis of residential changes for a 

increase in transit accessibility during this time

Data Acquisition and Cleaning

on the nearby residential environment, historical demographic and 

the portion of the Boston-Cambridge-Newton, MA-NH Metropolitan 
Statistical Area

population disappear in ten years or, conversely, seeing population 

that large amounts of housing from one census tract has been 

due to inaccuracies embedded in NCDB, this analysis has involved 

  In order to relate historical census information to the 

of the location of current MBTA stations had to be augmented 

could be added to analysis prior to their closure. By calculating 
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Image 2: Current MBTA rail transit map [MassGIS, Esri] Image 3: MBTA system without post-1970 additions [MassGIS, Esri] Image 4: 1970 MBTA rail transit map [MassGIS, Esri]
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Brookings-Wharton Papers on Urban Affairs 2005, edited by Gary Burtless and 

pdf.

Land Use and Urban Development Impacts of BART: Final Report

Massachusetts Bay Transportation Authority. Ridership and Service Statistics (“The Blue Book”)
Autos, Transit, and Cities.

 

  Number of obs = 1,629 

       F(9, 1619) = 38.79 

Model 28,868,219.6 9 3,207,580.0  Prob > F = 0.0000 

Residual 133,863,900 1,619 82,683.076  R-squared = 0.1774 

       Adj R-squared = 0.1728 

162,732,119 1,628 99,958.304  Root MSE = 287.55 
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new_1000_1per -48.9059 54.3854 -0.90 0.3690 -155.5790 57.7672 
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s dist_transit_1970** 0.0185 0.0033 5.57 0.0000 0.0120 0.0250 

single_fam_1970** 0.1040 0.0255 4.08 0.0000 0.0539 0.1540 

tract_pop_1970** -0.0188 0.0052 -3.58 0.0000 -0.0291 -0.0085 

per_transit_work_1970** -347.6902 91.3524 -3.81 0.0000 -526.8715 -168.5089 

per_white_1970** 157.9028 48.0575 3.29 0.0010 63.6413 252.1643 
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s dist_dtc** -0.0077 0.0030 -2.61 0.0090 -0.0135 -0.0019 

dist_highway** -0.0153 0.0040 -3.80 0.0000 -0.0232 -0.0074 

pnr_over1000 34.0357 19.3700 1.76 0.0790 -3.9572 72.0286 

* Significant at a 95% confidence level (P  0.05) 
** Significant at a 99% confidence level (P  0.01) 

 

  Number of obs = 1,629 

       F(9, 1619) = 38.93 

Model 28,951,817.6 9 3,216,868.6  Prob > F = 0.0000 

Residual 133,780,302 1,619 82,631.440  R-squared = 0.1779 

       Adj R-squared = 0.1733 

162,732,119 1,628 99,958.304  Root MSE = 287.46 
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new_1000_2per 73.3640 54.3684 1.35 0.1770 -33.2758 180.0038 
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or
s dist_transit_1970** 0.0186 0.0033 5.61 0.0000 0.0121 0.0252 

single_fam_1970** 0.1073 0.0255 4.21 0.0000 0.0573 0.1574 

tract_pop_1970** -0.0195 0.0052 -3.71 0.0000 -0.0298 -0.0092 

per_transit_work_1970** -336.0558 91.3238 -3.68 0.0000 -515.1812 -156.9305 

per_white_1970** 155.2170 48.0425 3.23 0.0010 60.9849 249.4491 
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s dist_dtc* -0.0075 0.0029 -2.56 0.0110 -0.0133 -0.0018 

dist_highway** -0.0148 0.0040 -3.68 0.0000 -0.0227 -0.0069 

pnr_over1000 31.5770 19.3640 1.63 0.1030 -6.4041 69.5580 

* Significant at a 95% confidence level (P  0.05) 
** Significant at a 99% confidence level (P  0.01) 

REGRESSION ANALYSIS

the transit accessibility of a location and changes in the residential 
patterns of the census tract, both demographic and physical. Using 

geographies and spatially associated to current and former MBTA 
station locations, it is possible to assess the impact that changes in 

tract. The regression analysis incorporated a number of variables 
measuring changes in transit accessibility, historical demographics 

measures of accessibility change impacted residential changes.
  
  While not all of the regression outputs can be included here, 

• 

and housing stock
• 

increase in both population and housing stock

• 

  

the understanding that these physical changes take a long time to 

 

  Number of obs = 1,629 

       F(9, 1619) = 39.39 

Model 29,235,005.4 9 3,248,333.9  Prob > F = 0.0000 

Residual 133,497,114 1,619 82,456.525  R-squared = 0.1797 

       Adj R-squared = 0.1751 

162,732,119 1,628 99,958.304  Root MSE = 287.15 
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new_1000_3per* 171.7243 74.8818 2.29 0.0220 24.8489 318.5997 
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s dist_transit_1970** 0.0187 0.0033 5.64 0.0000 0.0122 0.0252 

single_fam_1970** 0.1059 0.0254 4.16 0.0000 0.0560 0.1557 

tract_pop_1970** -0.0196 0.0052 -3.73 0.0000 -0.0298 -0.0093 

per_transit_work_1970** -330.9560 91.2329 -3.63 0.0000 -509.9029 -152.0091 

per_white_1970** 155.1196 47.9826 3.23 0.0010 61.0051 249.2341 
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s dist_dtc* -0.0074 0.0029 -2.51 0.0120 -0.0132 -0.0016 

dist_highway** -0.0149 0.0040 -3.72 0.0000 -0.0228 -0.0071 

pnr_over1000 31.5637 19.3235 1.63 0.1030 -6.3380 69.4653 

* Significant at a 95% confidence level (P  0.05) 
** Significant at a 99% confidence level (P  0.01) 

Table 1. Dependent and Independent Variables for Regression Analysis

Dependent Variables   

cum_pop_change Aggregate change in population since 1970 
cum_hous_change Aggregate change in housing stock (number of units) since 1970 

Variables of Interest   

is_new Dummy variable (1/0) indicating whether the nearest station to a census 
tract is new since 1970 

dist_change 
Calculated continuous variable measuring the change in transit 
accessibility, where a negative number indicates that the nearest station 
is closer than it used to be 

new_1000_1per Dummy variable (1/0) indicating that there is a new station within 1,000 
meters that has been open for one census period 

new_1000_2per Dummy variable (1/0) indicating that there is a new station within 1,000 
meters that has been open for two census periods 

new 1000_3per Dummy variable (1/0) indicating that there is a new station within 1,000 
meters that has been open for three census periods 

Historical Predictors   

dist_transit_1970 
Calculated continuous variable measuring distance to nearest transit 
station in 1970. Intended to capture relative transit accessibility 
historically 

single_fam_1970 Number of single family homes in census tract in 1970. Intended to 
capture historic neighborhood character 

tract_pop_1970 Population in census tract in 1970. Intended to capture the relative 
intensity of residential use at the time 

per_transit_work_1970 
Percent of commuters taking transit to work in 1970. Intended to 
capture relative transit use (and hence potential predisposition for 
adoption of future transit enhancements) 

per_white_1970 
Percent of residents in census tract who were white in 1970. Intended 
to roughly capture potential racial considerations which have sometimes 
accompanied transit expansions 

Contemporary Physical Attributes 

dist_dtc Calculated linear distance to Downtown Crossing MBTA station. 
Intended to account for relative centrality of a census tract 

dist_highway Calculated distance to nearest highway entrance. Intended to account 
for relative access to alternative transportation mode 

pnr_over1000 
Dummy variable (1/0) indicating whether the transit station has more 
than 1,000 park & ride spots. Intended to roughly capture a station's 
physical nature and connection to surroundings 

 

Image 5: Census 
Tracts within 1,000m 
of new station 
[MassGIS, Esri]

Alewife 1985 25017354600   42 2.26% 175 9.22% 

 25017354900   -41 -1.90% 35 1.66% 

 25017355000*   -80 -6.27% 139 11.63% 

 25017356100     -12 -0.84% 12 0.85% 

    
          

Davis 1984 25017350400   85 3.67% 138 5.74% 

 25017350500   -135 -15.86% 43 6.01% 

 25017350600   109 10.69% -16 -1.42% 

 25017350800   -5 -0.64% 2 0.26% 

 25017350900**   64 4.19% 18 1.13% 

 25017354700**   68 6.83% 155 14.58% 

 25017354800**   93 10.36% -16 -1.61% 

 25017355000*     -80 -6.27% 139 11.63% 

              
Porter 1984 25017350900**   64 4.19% 18 1.13% 

 25017351000   112 3.81% 26 0.85% 

 25017353600   -21 -1.23% 59 3.49% 

 25017354000   14 0.66% 16 0.75% 

 25017354500   -124 -8.90% 71 5.59% 

 25017354700**   68 6.83% 155 14.58% 

 25017354800**     93 10.36% -16 -1.61% 

    
               

     
* Stations within 1,000 meters of both Alewife and Davis stations; have only been counted once in totals 
** Stations within 1,000 meters of both Davis and Porter stations; have only been counted once in totals 

North Quincy 1971 25021417200 526 21.65% 147 4.97% -3 -0.10% 

 25021417501 258 14.13% -116 -5.57% 27 1.37% 

 25021417502 220 14.07% 93 5.21% 66 3.52% 

            
Wollaston 1971 25021417100 152 9.85% 39 2.30% -22 -1.27% 

 25021417601 324 17.96% 199 9.35% -184 -7.91% 

            
Quincy Center 1971 25021417701 102 8.63% 157 12.23% 496 34.42% 

 25021418101 229 14.10% 379 20.45% 130 5.82% 

            
Quincy Adams 1983 25021418004             

Braintree 1980 – 
                      

   
 

increase in housing nearby. While this doesn’t control for larger 
trends in the Boston metro area, it lends additional support to 

increases in nearby housing stock.


