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New transit service is often sold as attracting development and increasing property values. As transit changes the accessibility of an areas, it becomes more attractive for investment. Transit investment leverages development investment of greater than $1 per $1 of transit investment (Hook et al, 2013). Nelson and Ganning (in progress) connect bus rapid transit investment with increased jobs and property values. Of course, transit also improves mobility and access for residents in transit-oriented development; providing more access to jobs and needed services. Transit-oriented development (TOD) can reverse the isolation of poverty and contribute to climate change improvements—if affordable housing is included in TOD (Gauthier 2014). Indeed, new transit investments can be a double-edged sword for disadvantaged communities (e.g. those included in environmental justice and Title VI protected classes). However, there is also the potential for transit-oriented development to spur gentrification and displacement if affordable housing is lost due to new investment and in-movers with higher incomes. Understanding transit corridor conditions and change with new infrastructure is important for learning how to mitigate negative effects and support inclusive communities with access to transit for lower-income households.
The existing literature suggests that new transit investments can create serious affordable housing problems for the very residents who depends most on transit: lower-income households and people of color. Public investments—sometimes even just the announcement of a planned investment—increase the investment potential of a neighborhood. When the city signals its commitment to place-making in a particular neighborhood through improvements to the built environment and development incentives, it decreases the risk of investment. The private market will respond by making capital available and increasing development activities. Additionally, as the public sector improves neighborhood access, infrastructure, and amenities, the neighborhood becomes more desirable and demand to live there by higher-income households increases. When public investments are made in neighborhoods where markets are already heating up, it can increase the intensity of the change and exacerbate displacement. Studies in the Bay Area found involuntary displacement due to the construction of new rail stations as rent premiums were charged for transit access. Chapple (2009) found that gentrifying neighborhoods were twice as likely to be near transit. 
Gentrification in transit-oriented developments has a wide range of consequences. First, decreased neighborhood diversity can have a number of negative impacts as concentrated poverty increases in a region—both for regional economic health and for families’ social and economic futures. Involuntary housing displacement is disruptive. Second, as Pollack et al (2010) find, wealthier in-movers to TOD neighborhoods actually drive more and use transit less—leading to declines in transit share of commute modes in over half the transit-rich neighborhoods they studied. This means that transit ridership is not supported and climate change improvements are not realized. Third, as lower-income households are displaced, low-earning workers lose connections to jobs, either in the TOD itself or accessed via new transit (Puget Sound Sage 2012). Yet, when TOD is equitable, it can have very positive impacts, as reported by the Partnership for Sustainable Communities in Cleveland, where a bus rapid transit connects low income residents with strategic job locations, and housing and communities have been stabilized and affordability preserved. 

A challenge for considering whether a new Bus Rapid Transit (BRT) system will have substantial neighborhood gentrification effects is that most research on this topic is about fixed rail, and there are fewer BRT systems in the U.S. BRT can be difficult to define because of the wide range of difference of various BRT systems currently in operation (Wright and Hook, 2007, p. 13).  However, the minimum requirements for a transit system to be considered a BRT by the Institute for Transportation Development Policy are that it contains each of these five elements: “dedicated right-of-way, busway alignment, off-board fare collection, intersection treatments, and platform-level boarding” (ITDP, 2016a, p. 26).  
BRT systems are becoming increasingly popular flexible, low-cost alternative to light-rail and other fixed guideway transit systems.  The initial BRT investment cost and maintenance cost can be significantly cheaper than light rail, and because BRT vehicles are not attached to a permanent railway they are able to drive away from their normal route to provide additional service.   “BRT systems will typically cost 2 to 20 times less than a light rail transit (LRT) system and 10 to 100 times less than a metro system” (Write and Hook, 2007, p. 11).
Because they are affordable and effective at improving transit speeds, BRT systems have been popular in large, highly congested cities of developing countries.  Highly-rated, Gold-Standard BRT systems have been developed in cities like Curitiba, Rio de Janeiro, and Belo Horizonte, Brazil; Guangzhou, China; Botoga, Columbia; Guadalajara, Mexico; Lima, Peru; and Guatemala City, Guatemala (ITDP 2016b).  There are BRT systems currently operating in over two hundred cities worldwide (http://brtdata.org/).     
Cities in the United States have also invested in BRT, but at a lower rate.  There are BRT systems currently located in twenty US cities (BRTData.org, 2016).  The first BRT system in the United States was launched in 1977, soon after the world’s first BRT system in Curitiba, Brazil in 1974 (Nelson and Ganning, 2015, p. 25).  The next BRT systems in the US weren’t developed until decades later.  The MAX BRT in Las Vegas was launched in 2004 and the Orange Line in Los Angeles in 2005 (Nelson and Ganning, 2015, p. 25).  The Healthline BRT in Cleveland (ITDP 2016b) and the CTfastrak in Hartford (ITDP, 2016a, p. 23) are the two most highly rated BRT systems in the US, receiving the Silver-Standard from the Institute for Transportation Development Policy.  The United States has yet to build a Gold-Standard BRT.  
Several studies from outside the United States indicate that BRT station areas incur land value and rent premiums on residential and commercial properties (Nelson and Ganning, 2015; Mulley et al., 2016).  In literature reviews by Nelson and Ganning (2015) and Mulley et al. (2016), many instances of land value premiums are found near BRT station areas in large cities in the United States, Canada, Columbia, China, and South Korea.  Slight premiums for property near BRT stations were found in Brisbane, Australia (Mulley et al. 2016, p. 51). In a study of BRT systems in Cleveland, Eugene-Springfield, Kansas City, Las Vegas, and Pittsburgh, significant premiums for asking office rents, on the order of “14 to 31 percent of the mean,” were found within 0.50 mile of BRT station areas (Nelson and Ganning, 2015, p. 73).
Recent studies have also found that BRT stations in the US incur premiums on residential and commercial property with proximity to BRT station areas comparable to premiums incurred by light-rail transit systems.  Tables adapted from the literature reviews of Rodriguez and Mojica (2009) and Perk and Catala (2009) are shown in the appendix at the end of this document and display that most LRT transit station areas incur property value premiums – both of these studies indicate BRT station area premiums that are comparable to LRT.  
In a literature review conducted by Nelson and Ganning (2015), the authors cite Thole and Sumus (2009) who say that “…there are no apparent differences between the land use incentives offered by cities for BRT versus LRT projects” (p. 55).  In the same literature review, Nelson and Ganning (2015) find that “…BRT can be as influential as rail systems in encouraging urban redevelopment (Cervero, 2013; Cervero and Dai, 2014)” (p. 55).
Transportation cost savings are thought to drive residential property value increases with proximity to BRT station areas (Nelson and Ganning, 2015, p. 89).  Nelson and Ganning (2015) reference Higgins and Kanaroglou (2015) in their assertion that transportation cost savings are capitalized into property values near station areas (p. 89).  In an analysis of 12 BRT lines operating in the U.S. in 2010, Nelson and Ganning (2015) find that “…household transportation costs as a share of income increases with respect to distance from BRT stations to about eight miles away” (p. 89).
If BRT lines are to be used as an affordable way to initiate Transit Oriented Development, it is important that they strive toward the speed and ease of access of LRT.  A dedicated lane is essential to mimicking the high-speed, fixed-guideway features of rail-based systems (Cervero and Dai, 2014).  Adding dedicated median-lane bus service to a BRT system in Seoul, South Korea nearly doubled the operating speed and triggered intensified land uses (high density, mixed-use development) along the BRT corridor which land markets capitalized into land price premiums within 300 meters of BRT stops (Cervero and Kang, 2011).  In developing countries, BRT has proven successful at enacting dense, mixed-use TOD (Cervero and Dai, 2014).  
Of course, there is variation on the property value effects of both BRT and LRT systems.  Nelson and Ganning (2015) reference a study by Cervero and Duncan (2002), in which a small negative premium is found for residential property near BRT lines in Los Angeles.  An analysis of the effect of BRT stations on housing prices in Brisbane, Australia, Mulley et al. (2016) find a negative effect of station areas on housing prices closer to the CBD and a positive effect on housing prices in the suburbs (p. 48).  According to Mulley et al. (2016), the benefits of BRT stations may be offset by congestion and other disamenities of the inner city (p. 48).   Put another way, “it is well established that transit investments, paper maps, and illustrative plans, by themselves, are not capable of spurring TOD (Knight and Trygg, 1977; Cervero et al., 2004)” (Cervero and Dai, 2014, p. 135).
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Figure 1. Adapted from Rodriguez and Mojica, 2009
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Figure 2. Adapted from Perk and Catala, 2009
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Figure 3 Adapted from Perk and Catala, 2009
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Figure 4 Adapted from Perk and Catala, 2009
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Table 1

Selected studies of the relationships between transportation investment and land values, 2003-present.

Authors

Data source

Selected results

Heavy rail rapid transit

Du and Mulley
(2007)

Armstrong and
Rodriguez
(2006)

Gibbons and
Machin
(2005)

Mcmillen and
Macdonald
(2004)

Kim and Zhang
(2005)

Bae et al. (2003)

Asking prices of properties within 500 m of Sunderland Metro, UK
extension stations relative to properties at least 1000 m from stations
1 year after opening

One thousand eight hundred and sixty single-family residential
properties from four municipalities with commuter rail service and
three municipalities without commuter rail service in Eastern
Massachusetts, USA

Seven thousand four hundred and seventy-four housing transactions
from the Nationwide building society in London, UK and a wider area
of South East England between 1997 and 2001

Seventeen thousand thirty-four single-family house transactions and
4056 repeat sales observations from the Illinois Department of
Revenue, USA

Appraised values for 731 commercial properties in Seoul, Korea

Budongsan Bank data of 241 properties over 4 years data in Seoul,
Korea

Light rail transit/trolley service

Cervero and
Duncan
(2002b)

BRT
Munoz-Raskin
(2006)

Perdomo et al.
(2007)

Rodriguez and
Targa (2004)

One thousand four hundred and ninety-five sales of properties in
multi-family housing in San Diego, USA in 2000

One lakh thirty thousand six hundred and ninety-two new properties
registered by the Bogotd, Colombia Department of Housing control
between 2001 and 2004 and within BRT or its feeder lines

Three hundred and four residential prope and 40 commercial
properties with or without access to Bogotd, Colombia’s BRT

Four hundred and ninety-four multifamily residential properties in a
1.5-km area around two corridors of Bogotd, Colombia’s BRT

No changes in property values detected (using ANOVA)

Premium of 9.6% and 10.1% for municipalities with
commuter rail

House prices rose over the period by 9.3% points more in
places affected by these transport infrastructure changes

Premium of 3% for every .25 miles closer to transit station

A premium between $1.69 and $7.54 per sq. ft. was detected
depending on the property location
Premium of 8.9% within 1000 m of station due to station

opening

Premium for multi-family units between 2% and 6%

Premium for properties less than five minutes walking from
BRT's feeder lines

No premium was detected in five out of six tests. When
significant, a 22% premium for properties with BRT access
was detected

Premium of 6.8-9.3% for every 5 min walking time closer to
BRT station

Note. Results apply to area and properties studied only. Refer to each particular study for details.
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TABLE 1: Summary of Literature Estimating Impacts of LRT on Residential Property Values

Study Authors and Year

Gatzlaff and Smith, 1993

Study Information

Dade County Property Tax Records
data on sales for a pooled sample of
properties surrounding Miami
Metrorail stations.

No significant change in sales index
of homes before and after
establishing Metrorail. Overall,
weak evidence of positive
residential property impacts, with
high-income households accruing
greater net benefits than low-
income households.

Chen, etal., 1998

Prices of single-family homes sold
from 1992-1994 in Portland.

As distance to a MAX station
increases, housing price decreases,
but at a decreasing rate.

Gruen, Gruen and Associates,
1997

Data on sales price of single-family
homes, structural data, social data,
station and transportation access

data for Chicago Transit Authority.

Home prices decrease as.
from a station increases, for both
low and high income.
neighborhoods.

ance

Bollinger and Ihlanfeldt, 1997

Measured changes in population and
employment in Atlanta from 1980 to
1990 using U.S. Census data.

MARTA shifted the employment
‘mix to favor the public sector,
although overall the effects of
MARTA on total employment were
negligible.

Bowes and Ihlanfeldt, 2001

Atlanta sales of single-family homes
and crime density of the census tract
from 1991-94.

Proximity to MARTA stations has a
positive effect on the value of
single-family homes. Crime density
and retail employment are affected
by station proximity.

Baum-Snow and Kahn, 2000

1980 and 1990 U.S. Census tract-level
data for Boston, Atlanta, Chicago,
Portland, and Washington, D.C.

Decreasing transit distance from 3
to 1 km increased monthly rents by
$19 and home values by $4,972.

Garrett, 2004

1,516 single-family homes in St. Lou
County within one mile of a Metrolink
station, sold from 1998-2001.

Home values increase an average
of $139.92 for every 10 feet closer
to a station, starting at 1,460 feet.
The “nuisance” effect associated
with the Metrolink is weak.

Hess and Almeida, 2007

City of Buffalo 2002 assessed value of
properties, 1990 & 2000 U.S. Census
data.

A property increases $0.99-2.31 for
every foot closer to a light rai
station.
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TABLE 2: Summary of Literature Estimating Impacts of LRT on Commercial Property Values

Study Authors and Year

Cervero and Landis, 1995

Study Information

On-line database of property tax
records (TRW-REDI) and U.S. Census
data for population and employment
stati

No major commercial price or rent
premiums associated with proximity
to BART rail stations.

Cervero 1994

Pooled data for five rail station

areas, with large commercial

development from 1978-1989 in
gton, D.C. and Atlanta

Overall, empirical evidence supports
ameasurable land value benefit from
vestments and joint
development projects. Vacancy rates
are 11% lower in station areas with
joint development projects.

rail transit i

Weinberger 2001

Santa Clara County lease
transactions from 1984-2000
collected from a large brokerage
firm.

Rental premium exists on office
properties located within one half-
mile of light rail stations.

Cervero and Duncan, 2002b

1998-1999 Santa Clara County
commercial property data.

Being near rail transit increased
commercial land values. Land parcels
within a quarter mile of a rail station
in a business district were worth $25
per square foot more than
comparable properties away from
stations.

Cervero and Duncan, 2002a

San Diego County sale prices from
Metroscan database (maintained by
First American Real Estate
Solutions), 2000 U.S. Census, GIS.

Greatest amenity and disamenity
factors for commercial properties,
claim rents to be an inaccurate way
to measure benefits.
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TABLE

Study Authors and Year

Dueker and

Study Information

Population Census’ median house
value in Portland between 1980 and
1990.

Summary of Other Literature Estimating Impacts of LRT on Property Values

Premium of $2,300 for properties
within 0.06 km of a MAX station.

Lewis-Workmann and Brod,
1997

Cadastral information for all
properties (4,170) within 1.7 km of
three MAX stations in Portland.

Premium of $75 per 0.03 km
closer to the station.

Forrest et al., 1995

795 house sales in Manchester (UK)
during 1990.

Premium ranging from 2.1-8.1%
depending on distance from
station.

Landis et al., 1995

134 single-family sales in San Diego
during 1990.

Premium of $272 for every 0.1 km
closer to station.

Dabinett, 1998

Sheffield (UK) Supertram.

No evidence of appreciable
effects.

Al-Mosaind et al., 1993

TCRP A23A,

235 single-family home sales in
Portland during 1988.

Premium of $663 per 0.03 km
closer to station.





