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Abstract

This study investigates the two questions of whether better access to public transportation af-

fects housing rent in the U.S., and whether the effect differs between central cities and subur-

ban areas. The results confirm that a shorter travel time to public transportation will lead to a

higher rent, but the effect is only significant in central cities, not in suburban areas. The findings

should be of particular interest for local public transportation authorities because a new public

transportation system can affect housing prices and rents in the surrounding areas, and this can

change the economic behaviors of renters, property owners and real estate investors.



1 Introduction

In location theory, public transportation accessibility is a critical determinant of house prices

and rents because it dictates residents’ proximity to economic activities (Smersh and Smith,

2000). While the past empirical research has successfully verified the theory, many of them

have its geographical focus on a specific city, which raises the question of generalizability

of the findings. The current study measures the nation-wide effect of public transportation

accessibility on rent by using the American Housing Survey and the fixed-effects estimator.

Specifically, the study answers the questions of whether better access to public transportation

affects rent, and whether the effect differs between central cities and suburban areas.

The results imply that a shorter travel time to public transportation will lead to a higher

rent in central cities. In suburban areas, however, proximity to public transportation has shown

to have no impact or to put a slightly downward pressure on rent. The findings should be of

particular interest for local public transportation authorities because a new public transportation

system can affect housing prices and rents in the surrounding areas, and this can change the

economic behaviors of renters, property owners and real estate investors.

2 Literature Review

Location theory suggests that proximity to public transportation is an important determinant

of housing prices (Smersh and Smith, 2000), and the theory has been supported by empirical

research. For instance, John and Sirmans (1996) have found that a one-tenth mile increase

in distance to a metro station leads to a 2.50% decrease in the average apartment rent in the

metropolitan areas of Washington D.C. Similarly, Smersh and Smith (2000) reported that in-

creased accessibility to cities following the construction of the Damns Point Bridge explains

a 8.7 percentage-points increase in the average housing values of the urban perimeter of Jack-

sonville, Florida during the late ’90s. Finally, Sadayuki (2008) has found that a mile increase

in distance to the closest train or subway station leads to a $22 decrease in the average monthly

rent in Tokyo, Japan.

The past studies tend to focus on one specific type of transportation, failing to capture the
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fact that different transportation methods complement one another. Also, many of them have

its geographical focus on a specific city, which raises the question of generalizability of the

findings. The current study overcomes these limitations by considering all types of public

transportation including buses, trains, and subways and by employing a national-level dataset.

Finally, the study investigates how the effect differs between central cities and suburban areas,

as public transportation is a less important factor in suburban areas than in cities.

3 Data

The study uses the American Housing Survey (“AHS"), which captures housing unit charac-

teristics including housing costs, household demographics, and neighborhood quality on the

national- and metropolitan- level. The study uses its national survey conducted in 2009, and

the final sample size is 9,416. The observation unit is household, and equivalently, housing

unit. The dataset is available on Inter-university Consortium for Political and Social Research

with the designation number of ICPSR-30941.

There are a few limits imposed on the data. Firstly, the public transportation accessibility

variable measures the time taken to get to the nearest public transportation. This implies that

the means of travel can differ across the respondents, meaning the variable does not measure

the absolute distance. Still, the validity of this “subjective" distance holds, because it shows

how convenient or accessible it is for people to travel to public transportation from their unit.

In fact, studies suggest some limitations of using a straight distance to public transportation as

a measurement of its accessibility (for instance, see Adair et al., 2010).

Finally, only 13 households responded that it takes more than 60 minutes to arrive to the

nearest public transportation. Since these observations skew the data extremely to the right,

they have been coded as 60 minutes. The regression results show that this adjustment affects

the key parameters only in decimal places and has no effects on the significance level of the

independent variables (Table 3).
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4 Model

The study exploits a fixed-effects model in order to address area fixed effects across Standard

Metropolitan Statistical Area (“SMSA"). The regression model is as follows:

RENTij = β0 + TIMETRNijβ1 + TIMETRN×SUBURBijβx + Zijβz + uj + vij

where i=index for households (or housing units); j=index for SMSA; RENTij=monthly rent

in US dollars; TIMETRNij=minutes to the nearest bus stop, train station, or subway stop;

SUBURBij=whether the unit is in a suburb area or a central city; TIMETRN×SUBURBij

=interaction term between TIMETRNij and SUBURBij , Zij=7 × 1 vector of control vari-

ables for unit and neighborhood characteristics; uj=area fixed effects; and vij=stochastic error

term.

As a unit located near to public transportation should be charged with a higher rent, the sign

of β1 is expected to be negative. The sign of the interaction term is likely positive, implying

the negative main effect is likely reduced when SUBURB equals 1. This is because residents

of suburban areas tend to own a car and prefer living in a quiet area, so proximity to public

transportation is not likely to have a positive impact on the value of houses.

5 Results

The regression results are presented in Table 3. The only difference between Model 1 and

Model 2 is that in Model 1, the values of TIMETRN greater than 60 minutes are coded as

60, while they are not in Model 2. The study is concerned with Model 1 and presents Model 2

to show that removing the outliers have not affected the parameters drastically.

The results show that both of the main and interaction effects of public transportation ac-

cessibility on rent are statistically significant at the 10% significance level. Also, consistent

with the initial conjecture, the parameter of TIMETRN is negative, implying that a shorter

travel time to public transportation leads to a higher monthly rent on average. In addition, the

estimate of the interaction term has a positive sign, indicating the cross-interaction effect of

3



TIMETRN between cities and suburban areas.

Specifically, the results suggest that in central cities, a 1-minute increase in travel time

to public transportation reduces monthly rent by $3 on average and ceteris paribus. This is

equivalent to say that a 30-minute difference in travel time between the two units that are all else

equal will lead to a $90 difference in rent. A semi-standardized coefficient analysis shows that

there is an economically significant impact of the variable when there is a 45-minute difference

in travel time to the nearest public transportation between the two units that otherwise are equal.

In suburban areas, on the other hand, a 1-minute increase in travel time to public transporta-

tion increases monthly rent by $0.3, basically suggesting that the variable is not economically

significant. The results are not surprising since people living in a suburban area are less likely

to use public transportation than those who live in a central city (Glaeser et al., 2006). Thus,

while public transportation accessibility can increase demands for a unit in cities, it is not likely

the case in suburban areas.

Finally, amongst the control variables for unit and neighborhood characteristics, the number

of full bathrooms in the unit has shown to have the largest impact on monthly rent. Specifically,

the results suggest that one extra bathroom will lead to a 288-dollar increase in rent on average

while holding other variables fixed. The elasticity for this variable is 0.387, indicating the effect

is indeed economically significant. One possible explanation for this is that the cost of adding

one more bathroom to the unit is relatively higher than adding other features and needs to be

compensated with a higher monthly rent.

Note that the model is not free from the endogeneity issue, because public transportation is

not randomly assigned across areas. Instead, it is likely affected by the population density of

an area, which is a critical determinant of housing prices or rents.

6 Conclusion

The study is a novel attempt to reveal the cross-interaction effect of public transportation ac-

cessibility on housing rent depending on the area’s suburban status. The findings are consistent

with the initial conjecture, implying that easy access to public transportation can increase rent,
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but the effect is only significant in central cities. As noted in Section 5, however, the study does

not guarantee the causal effect of the proximity variable, since the location of public trans-

portation is not randomly determined. It is a possibility for future studies to unravel the causal

relationship, which can better help the decision-making process of local governments, renters,

and property investors.
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Table 1: Definitions of Variables
Variable Definition
RENT Montly rent ($)
TIMETRN Travel time to nearest bus stop, train station, or subway stop (min)

SUBURB
=1 if urban and rural inside MSA, but not in central city;
=0 if central city, urban or rural outside MSA.1

LMED Area median income ($1,000)
BATHS Number of full bathrooms in unit
BEDRMS Number of bedrooms in unit
BUILT Year unit was built

CRIME
=1 if serious neighborhood crime occured in last 12 months including burglary,
robbery, theft, rape, or murder;
=0 otherwise.

ECOM1
=1 if business/institutions are located within 1/2 block;
=0 otherwise.

ECOM2
=1 if factories/other industries within 1/2 block;
=0 otherwise.

1The definition of “suburban" is as noted in the AHS codebook.
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Table 2: Summary Statistics (N=9,416)
Variable Mean Std. Dev. Min. Max.

RENT ($) 890.551 638.072 2 4738
TIMETRN (min) 5.171 4.967 0 60
SUBURB 0.392 0.488 0 1
LMED ($1,000) 69.823 11.771 32 122.3
BATHS 1.196 0.446 0 4
BEDRMS 1.912 0.949 0 8
BUILT 1959.986 25.640 1919 2009
CRIME 0.253 0.435 0 1
ECOM1 0.631 0.483 0 1
ECOM2 0.094 0.292 0 1
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Table 3: Regression Results of Public Transportation Accessibility on Monthly Rent
(1) (2)

VARIABLES Model 1 Model 2

TIMETRN -2.919* -2.665*
(1.507) (1.409)

TIMETRN×SUBURB 3.237* 3.114*
(1.828) (1.805)

LMED 12.96*** 12.97***
(1.455) (1.455)

BATHS 288.0*** 288.0***
(16.18) (16.18)

BEDRMS 87.13*** 87.12***
(7.306) (7.306)

BUILT 1.975*** 1.975***
(0.263) (0.263)

CRIME -25.92* -25.89*
(13.87) (13.87)

ECOM1 -14.32 -14.10
(12.87) (12.86)

ECOM2 -70.70*** -70.77***
(20.73) (20.73)

Constant -4,366*** -4,368***
(527.5) (527.4)

Observations 9,416 9,416
R-squared 0.112 0.112
Number of SMSA 145 145

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

9



Appendix A: Calculations of Economic Significance

1. Semi-Standardized Coefficient of TIMETRN with SUBURB = 1

E[ ̂RENT | ̂TIMETRN = 50, ̂SUBURB = 1, ...]− E[ ̂RENT | ̂TIMETRN = 5, ̂SUBURB = 1, ...]

SD( ̂RENT )
=
−2.919× 50− (−2.919× 5)

638.072

=− 0.206

2. Elasticity of BATHS

β̂BATHS ×
̂BATHŜRENT

=288× 1.196

890.551

=0.387
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