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Abstract

Planners and planning scholars have debated the effects of public transit on changes in various employment outcomes.
However, few studies have tried to understand how public transit affects employment changes in a community while account-
ing for housing costs at the same time. As an update to and methodological advance on early studies, this study aims to mea-
sure light rail transit (LRT) systems’ impacts on the change in labor participation and housing affordability. This study uses the
decennial Census and 5-year American Community Survey (ACS) data at the block group level and conducts propensity
score matching in 12 selected LRT systems across the U.S. opened between 2000 and 2010. By comparing growth rates of
the average weeks worked and the median gross rent between treatment and control groups, the results show that an intro-
duction of an LRT station increases the average weeks worked—a measure of labor participation—while not raising the med-
ian gross rent. Further analysis also shows that the increased average weeks worked after operation of LRT systems is a
result of an increase in the percentage of full-time and year-round workers and a decrease in the proportion of part-time and
part-year workers. Ultimately, the findings provide planners and policymakers with a better understanding of the effects of
LRT systems on the economic stability of urban communities.

The suburbanization of housing and jobs in the U.S.
metropolitan areas has been mentioned as an
explanation for many problematic planning trends.
Problematic trends include longer work trips, an increase
in automobile trip demand, lack of workers in the
suburbs, and unemployment in the inner city (/, 2). For
low-income and minority populations, the uneven shift
of jobs and housing from the city core to suburbs has
limited their access to stable job opportunities and
affordable housing units because neither can they afford
housing costs in suburban areas nor do they have an
automobile to commute to a workplace or meet their
travel demands (3, 4). To fill these gaps, transportation
planning and policies have focused on providing low-
income workers and disadvantaged neighborhoods with
access to jobs through multiple travel modes, especially
constructing new fixed-guideway transit systems or
extending existing transit routes. Since the 1990s, the
rapid growth of public transit development projects has
catalyzed enhancement of accessibility to diverse
economic opportunities (5). Empirical research has also
shown that better accessibility to various types of public

transit systems or routes can significantly influence
changes in household income and the duration of
employment, which in turn leads to having better
economic outcomes for a community in the long term.

In the context of urban planning history in the U.S.,
fixed-guideway public transit development as a catalyst
for better economic outcomes and housing affordability
is not new. Providing diverse public transportation
choices for better economic outcomes has been adopted
along with the civil rights movement for achieving trans-
portation equity throughout urbanized areas. After the
outbreak of riots and demonstrations in Los Angeles in
the 1960s, the McCone Commission report in 1965
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argued that inadequate provision of public transporta-
tion systems was one of the reasons for the high rate of
unemployment among African American communities
(6). Since this report, subsequent legislative acts—from
the Intermodal Surface Transportation Efficiency Act
(ISTEA) in 1991 to the Fixing America’s Surface
Transportation (FAST) Act in 2015—have acknowl-
edged the importance of providing long-term investment
in transportation infrastructure planning for workforce
development of low-income populations, which leads to
an increase in labor participation as a result of making
diverse and full-time job opportunities available by pub-
lic transit (7, 8). These legislative efforts have considered
public transit development as a catalyst for overcoming
the spatial mismatch between residence and workplace
of low-income and minority workers who have limited
mobility options and seek to secure more stable and full-
time jobs, to create stable economic conditions for them.
Housing affordability is another economic outcome
affected by the proximity of fixed-guideway public transit
stops or routes. Empirical studies have identified that the
added values of residential property and rent price tend
to be higher close to the transit station and get lower as
the distance from transit station increases, worsening
housing affordability for existing low-income residents
who live near transit stops (9, 10). Using microlevel and
time-series public transit trip data, recent studies have
extended discussions over the relationships between
proximity to transit stops and residential property values
into an analysis of public transit impacts on overall
neighborhood change—such as transit-induced gentrifi-
cation (/1, 12), socioeconomic inequality in communities
of color or disadvantaged neighborhoods (13, 14), the
uneven distribution of poverty and neighborhood/racial/
ethnicity segregation (/5), and public health and physical
activity related to active transportation modes (/6).
While fixed-guideway transit development aims to
improve job access for low-income and minority popula-
tions in disadvantaged neighborhoods, housing afford-
ability close to a transit station is low. Lack of housing
affordability near an LRT station forces existing low-
income households to move out to other neighborhoods
with poor access to public transit, and thus less diverse
and stable employment. It is one of the dilemmas that
planners and policymakers face when considering the
socioeconomic impacts of public transit systems.
Nevertheless, there has been little research that
analyzes the effects of access to public transit on employ-
ment and housing affordability together. Using cross-
sectional regression analysis, the relationships among
transit access, the level of employment, and housing
affordability have been mixed. Some argue that afford-
able transportation options lower the transportation cost
burden for low-income households while giving them

access to more opportunities (/7, 18). Others argue that
improved location efficiencies because of transit access
are passed onto both households and businesses, which
causes a geographical imbalance between affordable
housing locations and jobs and makes it hard for low-
income households to maintain their housing near transit
stops despite the reduction in transportation costs
(19, 20). In particular, recent literature using microdata
of affordable housing locations near frequent transit net-
works shows the great variance of housing affordability
as a function of the distance from the nearest transit
stops, depending on differences in urban form and devel-
opment patterns (2/). Therefore, considering the recent
popularity and benefits of LRT throughout the U.S., it
is necessary to find more refined and up-to-date evidence
on the relationship between access to public transit and
changes in employment level and housing affordability
through longitudinal data analysis and research design.
Changes in the level of employment can be measured by
the change in the duration of labor participation per
week and the proportions of full-time workers and part-
time workers. A percentage change can examine the
housing affordability change in gross rent because ren-
ters are more vulnerable to a housing price increase than
owners.

Longitudinal data analyses of employment and hous-
ing affordability allow planners and decision-makers to
identify a causal path from public transit development to
employment change in neighborhoods. If changes in
labor participation and housing affordability vary
between neighborhoods with and without access to pub-
lic transit, it stands to reason that public transit develop-
ment may influence the economic condition of the
neighborhoods over time. Especially if labor participa-
tion increases and housing affordability does not change
(or even better if it increases), it will show that residents
in neighborhoods near light rail transit (LRT) stations
will benefit from the increased job opportunities. In this
case, public transit development can work as a positive
sign of improving physical conditions for economic
stability.

Using longitudinal data of employment and housing
affordability data, this study aims to examine how public
transit development—in particular, LRT introduction to
metropolitan areas—affects labor participation and
housing affordability in surrounding neighborhoods over
time. Our analysis will control for demographic and eco-
nomic characteristics of neighborhoods using propensity
score matching (PSM). As an advancement to the litera-
ture on this subject, PSM will be used to match LRT
block groups (the treatment group) with non-LRT block
groups (the control group). A total of 260 LRT stations
on 12 routes, which began operation between 2000 and
2010, are cases in this study.
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This article is organized as follows. The literature sec-
tion presents the current literature about spatial mis-
match and the impacts of public transit on employment
and housing affordability. The method section which fol-
lows contains an explanation of the longitudinal datasets
used in this study, and goes on to explain the statistical
method (PSM) employed to analyze the impacts of prox-
imity to LRT stations on changes in labor participation
and housing affordability, showing how to select the con-
trol Census block group using PSM. After describing the
crossover patterns of changes in labor participation and
housing affordability around LRT stations, this article
ends with a conclusion that summarizes the causal effects
of public transit development on employment and hous-
ing affordability identified by PSM in this study.

Literature Review

One critical function of public transit is to increase loca-
tion efficiency by connecting workers to job opportuni-
ties. Kain (22) argued that the spatial mismatch of
affordable housing and employment was worsened by
poor access to affordable transportation options. A sub-
sequent study by Kain (23) confirmed that improving
access to suburban employment centers by fixed-
guideway public transit played a significant role in reduc-
ing job disparity and housing market discrimination
problems for low-income and minority households.
Ihlanfeldt and Sjoquist (24) summarized factors confirm-
ing the spatial mismatch hypotheses—such as a differ-
ence in commuting behaviors among racial groups, job
accessibility measured by the distance between residences
and workplaces, and a difference in the labor market
outcome (i.e., household earnings) between the central
city and suburban residents.

From the transportation equity standpoint, previous
studies have focused on examining the economic benefits
of public transportation development on employment out-
comes for low-income households or minority populations
(25-27). However, the results of these studies have been
somewhat mixed depending on the types of transportation,
different transportation measures, and employment out-
come used for analysis (28). For example, assuming that
bus services are the most affordable transportation option
connected to most employment centers within an urban
area, some studies argued that low-income neighborhoods
with good access to bus stops or higher bus stop density
were more likely to provide their residents with better
access to diverse job opportunities because of higher con-
centration of low-income households near bus stops rather
than rail transit routes (20, 29). On the other hand, other
studies argued that there were no significant associations
between bus services and employment outcome, especially
for low-income and black households with a single mother

as a head of household (30). Sanchez (37) analyzed the
effects of public transit services on labor participation in
Atlanta and Portland and found the presence of public
transit like LRT (e.g., MAX Light Rail in Portland) and
heavy rail (e.g., MARTA in Atlanta) has a positive impact
on the increase in average labor participation. However,
his later study examined the effects of public transit access
on the employment rates of welfare recipients, but no sig-
nificant relationships were identified (32). Using cross-
sectional research designs, these earlier studies did not
explore change or variations in employment outcomes
before and after transit development or control for endo-
geneity because it was difficult to figure out whether tran-
sit access affected employment or changes in employment
outcomes led to transit development for better accessibility
to jobs (20).

Studies about analyzing the effects of LRT on
employment outcomes began to emerge in the transpor-
tation planning literature when many light transit sys-
tems were constructed between 2000 and 2010 in the
U.S. metropolitan areas. Compared with bus services
examined in the previous studies, most studies on LRT
access and employment suggest a positive relationship
between proximity to LRT stations and employment
outcomes but still point to mixed results. A case study of
Portland, Oregon, and Dallas, Texas by Noland et al.
(33) examined the relationships between LRT proximity
and new firm birth. Using the National Establishment
Time-Series (NETS) data from 1991 to 2008, their study
found the clustering of new firms near LRT stations, but
new firm births are not always correlated with proximity
to light rail transit. Schuetz (34) analyzed the effects of
newly open rail transit stations on neighborhood retail
activity in four metropolitan statistical areas (MSAs) in
California and also found weak evidence of links
between openings of new rail transit stations and
increases in retail employment for suburban neighbor-
hood areas. Some studies, however, find a positive asso-
ciation between new businesses and proximity to LRT
stations, which confirms findings in the previous studies
(5, 35, 36). A case study of Charlotte, North Carolina by
Canales et al. (37) shows mixed results on LRT access
and jobs. It finds no significant increase in employment
level in neighborhoods with good access to LRT stations
but mentions that the transit line increases accessibility
to areas with higher percentages of high-wage industries.

There have been numerous literature review studies
that analyze the effects of LRT systems on housing
affordability, but as with the relationships between tran-
sit access and jobs, the results are quite mixed
(10, 38—40). For low-income households and minority
populations, the introduction of transit systems to their
neighborhoods has both merits and demerits. Improved
access to their job accessibility and economic activities
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increases the likelihood of getting high-quality and stable
jobs to maintain their housing. On the other hand, tran-
sit access can also bring development pressures to their
neighborhoods, including increased property values and
new high-end residential developments that cause gentri-
fication and neighborhood displacement.

Using hedonic price modeling, earlier studies on tran-
sit access and housing affordability compared property
values located within a certain radius of a catchment
area (i.e., 0.5mi) with those outside that catchment area
and found price premiums for housing within a certain
radius of a light rail station—0.25 to 0.5mi (9, 41, 42). A
case study of housing premiums near LRT in Charlotte,
North Carolina, by Billings (43) found that single-family
home values increased by 4% within a 1-mi buffer of an
LRT station. In the case of Salt Lake County, Utah,
Petheram et al. (9) examined the relationship between
LRT and rental apartment building values and found
that a positive relationship between the distance from an
LRT station and rental apartment building values was
identified up to 1.25mi away. Another case study of
Buffalo, New York, conducted hedonic pricing models
to measure a change in housing property values near
LRT stations and found 2% to 5% premium effects of
median home values within a 0.25-mi radius of a light
rail station. Meta-analysis studies of rail transit access in
relation to land and property values synthesized previous
studies. They suggested that the overall effect of proxim-
ity of LRT on land and property values seemed to be
positive. Still, its magnitudes could vary depending on
each MSA’s economic and housing market characteris-
tics (44, 45). Using microdata of housing locations or
parcel-level land value data, recent studies aim to under-
stand the causal pathways to transit-induced

gentrification in terms of housing and property value
change (11, 12, 46—48) or the spatial patterns of housing
eviction filing data (49, 50).

In sum, although a few longitudinal studies have been
published, the research to date on transit access, employ-
ment outcomes, and housing affordability in terms of
change in housing price values still complicates the inter-
pretations of the results because of its cross-sectional
data analysis, endogeneity, and varying magnitudes of
LRT effects ranging from negative to positive. This gap
gives researchers a chance to find more evidence for spa-
tial mismatch of employment and labor participation in
relation to public transit development, which is the main
objective of this study.

Methodology

Data and Variables

Data for exposure and outcome variables in this study
come from the 2000 and 2010 decennial Census data at
the block group level. For the average hours worked and
rental housing price data in 2010, this study uses the 5-
year 2008-2012 American Community Survey (ACS)
estimate data because it generally reflects demographic
and socioeconomic conditions in its mid year—that is,
the year 2010. For the point locations of each LRT sta-
tion, the General Transit Feed Specification (GTFS) data
by Google are used. To match with the decennial Census
data, only LRT stations built between 2000 and 2010 are
selected. Based on these selection criteria, 260 stations
out of 552 LRT stations in operation within 12 metropol-
itan areas as of 2021 are selected (Table 1). LRT stations
for the selected 12 LRT routes are located in 19 counties.

Table I. A List of 12 Light Rail Transit (LRT) Routes, Host Counties, and the Number of Stations Selected

Number of LRT Number of selected
Metropolitan area where stations stations (opened between
LRT route name LRT passes (as of 2021) 2000 and 2010)
LYNX Blue and Gold Lines Charlotte, North 43 15
Carolina
Dallas Area Rapid Transit (DART) Dallas, Texas 65 19
Denver Regional Transportation District (RTD) Denver, Colorado 74 23
METRORail Houston, Texas 39 16
METRO Light Rail Blue and Green Lines Minneapolis, Minnesota 37 19
Valley Metro Rail Phoenix, Arizona 38 32
Metropolitan Area Express (MAX) LRT Portland, Oregon 94 37
Sacramento Regional Transportation (RT) Light Rail Sacramento, California 54 17
TRAX Salt Lake City, Utah 50 28
SPRINTER San Diego, California 15 15
Link LRT (Line | and Line T) Seattle, Washington 22 18
River Line LRT Camden, New Jersey 21 21
Total 552 260
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To avoid compatibility issues between the 2000 and 2010
Census block group boundaries, we use data normalized
for the 2010 boundary by GeoLytics. The 2010 decennial
Census and ACS data and the 2010 TIGER/Line files
are collected from the National Historical Geographical
Information System (NHGIS) database. All Census data
are combined to the block group GIS shapefiles of each
host county where LRT stations are located before
implementing the PSM process. Table 1 shows a list of
LRT routes, region names, and the numbers of total
LRT stations and selected stations for this study.

The outcome variables include the percentage of
changes in labor participation and housing affordability
measures. From the decennial Census and ACS data,
four variables are used as labor participation measures—
the average weeks worked and percentage changes in the
number of workers based on employment level. Based
on the work status in the previous 12months by usual
hours worked per week in the Census data, three catego-
rical variables are drawn to identify employment status
changes within each Census block group. According to
the Bureau of Labor Statistic (BLS), percentage changes
in employment status are calculated based on three cate-
gories: the full-time and year-round workers who worked
over 35h per week and remained employed for over
S0weeks in the previous year; part-time and full-year-
round workers who worked less than 34 h per week but
stay employed for over 50 weeks in the previous year; the
part-time and part-year workers who used to work for
less than 34 h per week and remained employed for less
than 49 weeks in the earlier year. Given that low-wage
workers and low-income households are more sensitive
to the change in rental housing costs for their settlement
than to the housing price, we use the percentage change
in the median gross rent between 2000 and 2010 to test
whether rent housing is still affordable while the level of
labor participation changes over time.

Table 2 shows all variables used in this study. The treat-
ment variable in PSM is a binary variable of whether a
block group falls within a 0.5-mi buffer of an LRT station.
The 0.5-mi buffer is determined based on the maximum
walking distance people can feel comfortable walking to
their destination. A few studies in transportation planning
confirmed the 0.5-mi buffer for public transit’s desirable
catchment area (57, 52). Also, this study includes a list of
demographic and employment variables at the Census
block group level. They are used as observational covari-
ates in PSM, which will be explained in the next section.

Propensity Score Matching Method

To examine how each outcome variable changes over time
for a given treatment assignment, we believe that propen-
sity score matching (PSM) is appropriate. As one of the

quasi-experimental designs, PSM allows researchers to
overcome the non-random assignment of treatment to
evaluate outcome variables (53, 54). Propensity scores in
this study are estimated as the conditional probability of
having access to an LRT station as a specific treatment,
given a vector of observed covariates—demographic and
employment characteristics of each Census block group.
Based on confounding covariates’ values, individuals in
the treatment group (i.e., LRT block groups) are likely to
differ systematically from those in the control group (i.e.,
non-LRT block groups). Statistically, this generates a
biased estimate of the treatment effect. However, it is
impossible to select a control group with the same charac-
teristics as the treatment group for a true experiment in
planning practice and research. It suggests that a quasi-
experimental approach like PSM is more reasonable to
explore the relationship between the treatment and the
outcome variables by mimicking the randomized experi-
mental design (53, 55, 56).

The propensity score for matching purposes can be
better calculated when we include as many variables as
possible that serve as confounders for independent and
dependent variables. Also, other predictors of the out-
come variable can be included in PSM to reduce the var-
iance of treatment estimates, although they are not
related to treatment and do not affect the reduction of
selection bias (55). In this study, 14 confounding covari-
ates and three outcome predictors based on the 2000
decennial Census data are used in PSM to select a con-
trol group similar to the treatment group. Figure 1 shows
the relationships among the treatment, covariates, and
outcome variables for the PSM. The PSM was imple-
mented in R 3.4.2 using the Matchlt package. A caliper
length of 0.03 is used for matching, meaning that for a
treatment observation, we use a match in control obser-
vations whose propensity scores are within 0.03 of the
score of the treatment observation (55, 56).

In PSM, nearest neighbor matching is used to select
the control groups. The control group in this study con-
sists of block groups having no access to LRT in both
2000 and 2010, while the treatment group has LRT
access in 2010 but not in 2000. The total number of
Census block groups within 19 host counties is 16,303,
but because of missing observation values occurring at
complete random, 673 block group data are removed
from our analysis. Unfortunately, these 673 block group
data also include 15 block group data that fall within a
0.5-mi buffer of an LRT station, so the final treatment
group—LRT block groups—includes 1,048 block
groups. Using the one-to-one match, another 1,048
Census block groups are selected as the control group so
that we can get 1,048 block group comparison pairs.
Maps in Figure 2 visualize how the control Census block
groups—non-LRT block groups—corresponding to the
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Table 2. Variables Description and Data Source

Variable

Definition

Source

Dependent variables
Percentage change in the
average weeks worked

Difference in the share of stable
workers (full-time/year-round)

Difference in the share of semi-
stable workers (part-time/
year-round)

Difference in the share of
unstable workers (part-time/
part-year-round)

Percentage change in the median
gross rent

Independent variables
LRT access dummy

Total jobs

Total population

Median household income

Non-white population

Total housing units

Population with a bachelor’s
degree or higher

Block group size

Unemployment rate

Employment mix index

Average commuting time
Host county

The percentage change in the average weeks worked of workers (adults
more than 25 years old who are employed) in the previous years (1999
for 2000 and 2009 for 2010)

The difference in a share of the number of workers within a block group
who worked for 50-52 weeks and over 35 hours per week in the
previous years (1999 for the year 2000 and 2009 for the year 2010)

The difference in a share of the number of workers who worked for 50—

52 weeks and less than 35 hours per week in the previous years (1999 for

the year 2000 and 2009 for the year 2010)

The difference in a share of the number of workers who worked for less
than 50 weeks and less than 35 hours per week in the previous years
(1999 for the year 2000 and 2009 for the year 2010)

The percentage change in the median gross rent for the rent-occupied
housing units in a block group between 2000 and 2010

| =if a block group falls within a 0.5-mi buffer of an LRT station

0=if a block group is located outside a 0.5-mi buffer of an LRT station

The total number of jobs within a block group in 2002 (2004 for Arizona)

The total number of people

Median household income

The number of non-white population

The total number of housing units

The number of population (25 years and over) who have at least a
bachelor’s degree

The area of a Census block group (acres)

The unemployment rate

The employment mix (or entropy) based on the 5-tier employment
categories based in turn on the formulae of the EPA’s Smart Location
Database (2013)

The average commuting time (minutes) of workers

Host counties where LRT stations are located (a categorical variable)

Census 2000

ACS 2008-2012
Census 2000

ACS 2008-2012
Census 2000

ACS 2008-2012
Census 2000

ACS 2008-2012
Census 2000

ACS 2008-2012

General Transit Feed
Specification (GTFS)
LEHD 2002

Census 2000
Census 2000
Census 2000
Census 2000
Census 2000

TIGER 2010
Census 2000
LEHD 2002

Census 2000
TIGER/LINE + 2010

Note: LRT = light rail transit; ACS = American Community Survey; LEHD = Longditudinal Employer-Household Dynamics; EPA = U.S. Environmental

Protection Agency.

treatment group—LRT block groups—are selected from
the 19 counties in this study.

Finally, after selecting the block group pairs based on
propensity score estimation, this study conducts a #-test to
examine whether the treatment Census block groups’ char-
acteristics are systematically different from those of the con-
trol block groups selected from the PSM. Also, using the
matching block group data, the average treatment effects
(ATEs), the observed differences, and the ratio between
treatment and control block groups for labor participation
and rent-occupied housing cost variables are calculated to
examine the more direct effects of public transit. All of these
analysis results will be summarized in the next section.

It should be noted that PSM is not without limita-
tions. PSM works only when all confounding factors are
included in the analysis. As changes in employment

stability and the rental market are complex, it is nearly
impossible to include all relevant variables in the match-
ing process. The risk of not controlling all confounding
factors is that the effect of having a new LRT station on
the outcome variables—employment stability and rental
price change—might be under- or over-estimated. Thus,
in this study, we assume that we included all available
factors to explain the phenomena but still call for a care-
ful interpretation of the findings.

Results
Difference-of-Means Test Using PSM

Before measuring the true impact of LRT on employ-
ment level and housing affordability, it is important to
examine if PSM works well for Census block group
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Outcome
Predictors

e Unemployment rate
e Employment mix index
e Percent of young

workers

Treatment Outcomes

e A dummy variable for o Average weeks worked

access to LRT based on
a 0.5-mile buffer
(0=No, 1=Yes)

Confounding

o Percentage of stable workers
(full-time, year-round)

o Percentage of semi-stable
workers (part-time/year-round)

e Percentage of unstable workers
(part-time/partially year-round)

e Median gross rent

Variables

e Average commuting time e Percent of rent-occupied
e Population density housing units
e Total population e Median household income
e Non-white population e Percent of vacant housing
e Householdsize units

e Household with public

assistance

e Population with more

than bachelor degree
e Job-housing balance o Categorical host county
e A dummy variable of variable

e The number of households

whether a LRT station
falls within an urbanized
area or not

below poverty level

Figure 1. A diagram of relationships among variables in the propensity score matching in this study.
Note: All data come from the 2000 decennial Census data to determine the control group—Census block groups that have similar demographic, physical,
and socioeconomic characteristics of the treatment Census block groups except for proximity to a light rail transit (LRT) station.

matching. Table 3 shows the differences in block group
characteristics with -tests before and after matching. The
original LRT block groups are significantly different from
non-LRT block groups in most covariates except total
housing units and block size. Census block groups that fall
within a 0.5-mi buffer of the nearest LRT station built
between 2000 and 2010 have more jobs, fewer residents,
less median household income, more non-white popula-
tion, fewer educated people, higher unemployment rate,
and less commuting time in 2000 (or 2002 for Longitudinal
Employer-Household Dynamics (LEHD) variables). After
PSM, ¢-test results for matched samples show that attri-
butes of treatment and control neighborhood groups based
on access to LRT stations do not differ in most covariates
except for total jobs at the 0.05 significance level. This
result shows that the PSM performed well.

Estimating the True Impacts of LRT on Employment
Level

The ultimate goal of PSM is to compute the more direct
impact of the treatment—the presence of LRT in this

study—on the outcome, that is, changes in average hours
worked per week, percentage of full- and part-time work-
ers, and median gross rent. Once the matching is com-
plete, we calculate the ATEs, the observed differences,
and the ratio between them on the four outcome vari-
ables. As an example of median gross rent, the observed
difference is the median gross rent of LRT block groups
minus that of no-LRT block groups in the original sam-
ple. The ATE measures the differences in mean outcomes
of interest based on the matched samples assigned to the
treatment and control groups.

Table 4 shows the results of the true impact of LRT
on dependent variables. After matching (i.e., controlling
for confounders), block groups with LRT opened
between 2000 and 2010 show a significantly higher
increase in both labor participation and housing cost
variables. The average weeks worked of non-LRT block
groups in the matched sample increased by 2.4% between
2000 and 2010. The ATE/control ratio is 0.43, which
indicates that after accounting for the influence of con-
founding effects, the percentage increase of average
weeks worked is 43% higher in the LRT neighborhoods
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Figure 2. Matched samples after propensity score matching in 12 regions.

than in its counterparts. Likewise, the matched sample
shows a significant increase (p < .01) in the percentage of
full-time, year-round workers in LRT-accessible block
groups.

The percentage of full-time, year-round workers of
non-LRT block groups in the matched sample increased
by 4.17% between 2000 and 2010. The ratio of the ATE
led by the presence of LRTs against the control block
group is 0.39, which means that after accounting for the
influence of confounding effects, the percentage increase
of average weeks worked is 39% higher in the LRT
neighborhoods than in its counterparts. The percentage
of part-time, part-year workers of non-LRT block
groups increased by 0.69% between 2000 and 2010, while
that for LRT block groups decreased by 0.09%, showing
a crossover pattern. That difference is statistically signifi-
cant at p < .05 level. The percentage change of part-time,

year-round workers is not statistically different between
the two matched groups.

Additionally, the median gross rent change was
3.87% higher in LRT block groups (46.87% increase)
than in no-LRT counterparts (43% increase), but the dif-
ference is not statistically significant (p > .05). That is, if
a randomly-selected block group came to have an LRT
station access within 0.5mi, we might not expect an
increase in gross rent higher than other block groups
without such an LRT system. The ratio of the ATE led
by the presence of LRTs against the control block group
is -0.09, showing that after accounting for the influence
of confounding effects, the percentage increase of median
gross rent was 9% higher in the LRT neighborhoods
than in the no-LRT neighborhoods.

Figure 3 visualizes a longitudinal change in all out-
come variables of labor participation and housing costs
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Table 3. Mean Differences' of Observed Covariates between Treatment Block Groups (Having Access to a Light Rail Transit (LRT)
Station within a 0.5-mi Buffer) and Control Block Groups (Having no Access to an LRT Station within a 0.5-mi Buffer) in Unmatched and

Matched Samples

Before matching After matching
No LRT LRT Mean No LRT LRT Mean

Variables (n=14,582) (n=1,048) difference? (n=1,048) (n=1,048) difference’
Population density 8.7 10.9 227 10.6 10.9 0.3
Total population 1361.1 1282.1 -79.0"" 1282.3 1282.1 -0.2
Median household income 53127.7 39931.6 —131962""" 40147.2 39931.6 —-215.7
Non-white population 399.4 466.5 67.1"" 478.7 466.5 —122
% vacant housing units 5.5 7.3 1.8 74 7.3 —0.1
Household size 2.7 2.4 -03"" 2.5 2.4 -0.0
% households with public 3.0 5.0 2.0 5.1 5.0 —0.1

assistance
% families below the poverty 8.3 12.9 46" 12.9 12.9 0.0

level
Job—housing balance 1.8 13.0 2™ 7.2 13.0 58
Population with bachelor’s 29.9 28.0 —1.9™" 27.3 28.0 0.6

degree or higher
% renter-occupied housing units 33.0 50.1 1717 487 50.1 1.3
% young workers 29.8 28.6 -1 28.3 28.6 0.3
Unemployment rate (%) 6.0 79 1.9 82 79 —0.2
Employment mix index (2002) 0.7 0.7 0.0" 0.7 0.7 0.0
Average commuting time (min) 28.3 25.1 -32™ 25.0 25.1 0.1

'The t-test results in the table are drawn from the independent t-test.

Zaxip < 01, *¥p < .05, *p <.I.

Table 4. Differences' in Outcome Variables between Light Rail Transit (LRT) and no-LRT Block Groups (n = 1,048 pairs)

Observed difference
(original sample)?

Qutcomes

(difference after matching)

ATE
Mean of control group

ATE/control ratio

Labor participation

sk

Average weeks worked (% 1.32
change) .
Full-time, year-round workers 1.22

(over 35 h/wk & 50-52 wks/yr;
%p difference) (%)

Part-time, year-round workers
(less 35 h/wk & 50-52 wks/yr;
%p difference) (%)

Part-time & part-year workers
(less 35 h/wk & less 50 wks/yr;
%p difference) (%)

Housing cost

Median gross rent (% change)

—1.65""

—0.34

.13

sk

1.03 2.40

1.62"" 4.17
—0.62 —8.94
—0.78" 0.69%

3.87 43.00

0.43

0.39

0.07

—1.13

0.09

Note: ATE = average treatment effects; h/wk = hours per week; wks/yr = weeks per year. The differences are calculated as LRT group value minus non-LRT

group value.

'The t-test results in the table are drawn from the independent t-test.

Zixkp < 01, *¥*p < .05, *p <.I.

for 1,048 LRT block groups and the other 1,048 matched
non-LRT block groups. In Figure 3a, the average num-
ber of weeks worked, a proxy variable of labor participa-
tion, was lower in the LRT group than the non-LRT
group in 2000, but it inverted as the average weeks

worked is higher (about 0.23 weeks) in LRT block groups
than non-LRT block groups in 2010. This crossover pat-
tern shows strong evidence of the effectiveness of the
treatment—development of light rail transit—on labor

participation.
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Figure 3. Changes in labor participation and rental housing affordability in matched samples between 2000 and 2010.

Note: LRT = light rail transit.

The percentage of full-time and year-round workers is
another proxy variable of stable workers. In Figure 35,
the PSM result shows that the percentage of full-time
and year-round workers increased in Census block
groups with access to LRT by 5.8%, which is a higher
percentage growth rate compared with control Census
block groups without access to LRT (4.2% increase).
The higher percentage growth rate of stable workers in
the Census block group with access to LRT plays a role
in narrowing the gap of labor participation level against
the control Census block groups without access to LRT.
In contrast, the percentage of unstable workers, mea-
sured as the percentage of part-time/year-round or part-
time/part-year workers, decreased more in LRT block
groups than in those without access to LRT. Figures 35
to 3d suggest that the development of LRT may affect
employment stability.

Finally, Figure 3e shows changes in rent for the
renter-occupied housing before and after LRT was built
between 2000 and 2010. The median gross rent was
slightly lower in the LRT group than in the matched no-
LRT group in 2000, but the trend line inverted in 2010,
which shows that the median gross rent amount is higher
(approximately $7.5 per month) in LRT block groups
than in no-LRT block groups in 2010. This crossover
trend seems to confirm findings in the past literature on
the premium pricing effects on residential properties, but

our analysis shows that this difference is not statistically
significant when using the longitudinal data of the med-
ian gross rent between 2000 and 2010.

Conclusions

This study investigates the effects of public transit on the
change in the level of employment status and housing
affordability by using the longitudinal data of 2000 and
2010. A higher level of employment stability and lower
rental price provide residents with better economic stabi-
lity. This study selects 12 LRT routes as case sites. PSM
is used to select control block groups (no LRT access)
corresponding to each treatment block group (new LRT
station built between 2000 and 2010). Using the PSM
analysis is a methodological advance on previous studies.
As far as we know, this study is one of only a few studies
that apply PSM techniques to longitudinal data analysis
of neighborhood change. Our findings imply causal rela-
tionships between public transit development and
changes in labor participation and rental housing afford-
ability of areas near the transit route.

Through PSM and difference-of-means tests, this
study suggests that good access to public transit improves
the employment level, such as the duration of jobs and
the percentage of stable workers, while not deteriorating
housing affordability. Block groups within a 0.5-mi
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buffer of an LRT station had lower average weeks
worked than the control groups in 2000, but in 2010, they
showed more average weeks worked than control block
groups without access to light rail transit. Controlling for
potential confounding factors, this crossover pattern of
outcomes indicates the clear causal relationship between
public transit and employment. Also, as we see in Table 4
and Figure 3, further analysis shows that the increase in
the average weeks worked is associated with an increase
in the number of stable workers and a decrease in the
number of unstable workers. Contrary to our expecta-
tion, the number of semi-stable and unstable workers is
not linked with LRT access. Albeit a not-statistically-
significant difference, this study shows the crossover pat-
tern of median gross rent, meaning the premium effect of
LRT on housing rent price and, thus, a weak negative
impact on the possibility of existing residents staying in
their place.

Although this study finds that good access to LRT
leads to better economic stability over time, several
caveats also exist. First, the aggregated Census block
group data used in this study are proxy values. Because
of data availability, we cannot collect the change in
employment level over time at the individual household
level. Some studies, such as Yi (57), use household-level
employment status data to measure the impact of LRT
on employment status, but the availability of these indi-
vidual household level data is quite limited. This study
chooses 12 different regions with LRT systems to get bet-
ter generalizability. Second, because there are only two-
time-period Census data available for analysis, this study
had to select LRT stations for each route that opened
between 2000 and 2010. However, since the year 2010,
many LRT routes have been further extended. With
more recent data, further analysis may include all up-to-
date LRT stations and investigate a stronger causal path
between access to LRT and economic stability over time.
The PSM, a methodological approach of this study, can
be further applied in other contexts (e.g., different coun-
tries, different time periods) to validate and theorize the
various influences of public transit on the surrounding
communities.

In sum, this study suggests that public transit develop-
ment in an urban area may help workers have better
access to stable employment opportunities while not los-
ing the current level of housing affordability and thus
staying in place. These two factors can play a vital role in
enhancing the possibility of maintaining existing low-
income households in their residence so that they can
take advantage of the benefits of better accessibility to
their jobs via public transit. From a broader sense, our
findings imply that public transit development may
encourage community empowerment over time. Of
course, public transit is not a complete cure at all.

Without appropriate interventions—such as minimum
construction of housing units with low rental prices or
median values for housing affordability and transit-
oriented development (TODs)—it often induces gentrifi-
cation and displacement (//, /2). However, using longi-
tudinal employment and housing data and PSM analysis,
this study defies the contention that public transit devel-
opment may be harmful for unemployed or low-income
population in a neighborhood and suggests that although
there may be a struggle in implementing better quality
public transit services, efforts to improve public transit
service should be continued.
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