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LAND USE IMPACTS OF RAPID TRANSIT 

A Review of the Empirical Literature 

Kaveh V .  Vessali 

This paper attempts to consolidate the existing 
empirical evidence on the land use impacts of rail 
rapid transit. A framework for organizing the 
literature is developed based on the objects of study, 
analytical techniques and methodological approaches 
used. Thirty-seven studies are reviewed covering 
transit's impacts on property values, development 
and vacancy rates, changes in land use types, and 
population and employment growth. Ten recurring 
themes in the studies ' findings are highligh ted. 
Accessibility to transit tends to effect an average 
residential property value premium of six to seven 
percent, but overall land use changes are typically 
small and require the presence of several 
complementary factors, such as supportive local land 
use policies and existing demand for high density 
development. 

With the construction of new l ight rai l  systems in cit ies such 
as Sacramento, San Diego and Portland, Oregon,  as wel l  as a 
multi-bi l l ion dol lar heavy rai l  system in Los Angeles, U . S .  cit ies 
have been the objects of a renewed interest in the use of mass 
transit to address urban transportation problems.  I n  the short 
term , proponents of transit hope that the diversion of 
automobile drivers to transit wil l  decrease auto usage, and thus 
congestion and a ir  pollution . I n  the long term, the hope is that 
tra nsit systems can effect more intense land use in surrounding 
areas, increasing transit ridership and thus further decreasing 
auto usage and pollution .  

The  basic a rgument that  transportation and land  use  affect 
one other is widely accepted .  However, the subtleties and 
com plexities of th is  relationship have been the source of  
considerable debate . In an attempt to investigate some of 
these subtleties, researchers over the past twenty to thirty 
years have asked questions such a s :  to what extent have rapid 
transit systems actually affected land use ? under what 
conditions ? and how can these impacts be characterized?  
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A first major attempt to consolidate the results of such 
studies was made for the U . S .  Department of Transportation in 
the mid- 1 970' s ( Knight and Trygg 1 977) . The Knight and 
Trygg Report (as it has come to be known) consists of a series 
of mostly qualitative case studies, derived mainly from surveys 
and interviews of public officials and real estate developers, but 
including some reviews of more qua ntitative analyses .  In  brief, 
the authors conclude that, although significant land use 
im pacts do seem apparent, they are only observed in the 
presence of several complementary factors, including 
supportive land use policies and a healthy and active rea l  estate 
market.  Since the original Knight and Trygg Report, a 
substantial em pirical l iterature has emerged, investigating one 
or more of the above questions . The studies range in scope, 
methodology and even ideology . They provide an extensive 
albeit less-than-consistent view of the land use/transit 
relationship.  

This paper seeks to review this literature in order to 
consolidate the existing evidence on the land use impacts of 
rapid transit . It  opens with a very brief overview of location 
theory and then presents a framework for categorizing the 
studies.  The studies are thus categorized and their findings 
summarized in a set of tables included in this first section.  The 
second section contains a discussion of the main em pirical 
f indings. The last section provides an assessment of the 
apparent mismatch between theory and evidence in the case of 
transit's land use impacts as well as recommendations for 
future research .  

Location Theory as Conceptual Foundation for  the Studies 

The body of theoretical models collectively known as 
" location theory " includes a model of residential location 
decisions and at least three distinct models of business location 
decisions. As a whole, these theories provide the most 
commonly used conceptual basis for examining the l inkages 
between land use and transportation .  

The traditional model of  residential location is generally 
considered to have been born from the combined works of 
Alonso ( 1 964) , Muth ( 1 969) and Mills ( 1 9 7 2 ) .  The Alonso
Muth-Mil ls model places accessibi lity to a central market as the 
main factor being traded off aga inst housing consumption in 
the location decisions of a city 's residents . According to the 
logic of this theory, corridor-specific transportation 
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im provements (such as highways or ra i l  transit l ines) decrease 
relative commute costs along the corridor, causing land in  
these areas to become,  in effect, "c loser"  to the central 
market, and thus, in  greater demand and of greater va lue than 
land outside the corridor. 

The three business location models are the "classic a l "  or  
Weberian model ,  central-place theory, and extensions of the 
Alonso-Muth-Mil ls model (for detai led discussion see Gomez
Ibanez 1 97 5 ) .  The first two models focus on the roles that 
economies of scale and the transport of the inputs and outputs 
have on business location decisions (see Weber 1 928,  Hoover 
1 948, lsard 1 9 56, and Moses 1 9 58) . Extensions of the 
Alonso-Muth-Mil ls model · describe how decreases in  
transportation costs to and from an area  wil l  increase 
em ployment levels in that area, and vice versa , mainly by 
increasing the real incomes of workers (al lowing firms to hire 
more employees at lower wages) and decreasing rents in 
surrounding residential areas (a l lowing f irms to expand 
production and hire more workers at lower costs ) .  Since the 
focus of the literature reviewed here is the effect of rapid 
transit im provements ( i . e .  commute cost reductions) on 
location decisions and property values, the premises being 
tested tend to rely more heavi ly on those of this third group, 
though they include aspects of al l  three approaches.  

Combining the various approa ches to business location with 
the Alonso-Muth-Mil ls model  of reside ntial location can be seen 
as e ither providing a conflicting picture of the net effect that 
transport cost changes have on land use, or s imply describing 
urban land use patterns in dynamic equil ibrium . Decreasing 
commute costs provide incentives for workers to move, both 
farther out and along lower-cost corridors.  This in turn draws 
residential service businesses (such as most reta i l  and many 
personal service providers) into suburban corridors a lso.  The 
relative increase in suburban property values (and 
corresponding relative decrease in central  c ity values) m a kes 
operating in the city center less expensive and thus provides an 
incentive for em ployers and residents to ta ke advantage of  
these cost savings by moving back into the center.  

In  either case, location theory alone is a n  inadequate tool 
with which to predict, with any reasonable certainty, the 
im pacts of specific tra nsportation im provements on surrounding 
land use and urban form . However, the body of theory 
provides an excellent starting point from which to examine the 
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extent to which different theoretical scenarios are played out 
and the factors involved in each particular scenario. 
Ac knowledging both the shortcom ings and usefulness of 
location theory ,  let us turn our attention to the empirical 
record . 

A Framework for Organizing the Studies 

The studies reviewed here build on location theory by 
investigating the degrees to which and the circumstances 
under which transportation improvements actually affect land 
use . The studies uti l ize one of two main approaches using two 
different objects of study . The first, and more direct, approach 
involves compa risons of the types, density and intensity of land 
use between areas with transit access and those without. 
Questions asked in this kind of research include : Is  the rate of 
new development greater in transit-accessible a reas than in 
non-accessible ones ? Is  there a changeover from one type of 
land use to another (say, from residential to commercial  use) 
around new stations ? The second approach involves tracking 
the impact of transit systems on property values, which are 
assumed, in turn, to affect the use that the land is put to, and 
thus, in the aggregate, to define an area 's  land use pattern . 

N ineteen of the thirty-seven studies reviewed here focused 
exclusively on the impacts of transit on property values, 
typically using, as a measure of these values, the sales prices 
for single-fa mily homes. Fourteen other studies left out 
property value measures a ltogether and instead focused on 
densities, types of land use, the propensity of land uses to 
change as a result of proximity to transit, residents'  or 
developers' attitudes, and land use policy/management 
changes. Four studies incorporated both " property value " and 
" land use type " approaches into their studies. 

Table 1 organizes the studies according to their approach, 
with property va lue studies listed first, followed by land use 
type and then hybrid studies.  The information provided for 
each study includes sample sizes, definitions of the 
accessibi l ity measures used and methodological approaches.  In  
addition, a summary and commentary is provided for  each 
study . 
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In  addition to using different objects of study, two main  
techniques a re used throughout the studies reviewed . The first 
involves the use of cross-sectional data to either:  1 I compare 
the land use characteristics of transit-accessible urban areas to 
those without transit access (while holding as many other 
factors as possible constant) ; 2 1  create hedonic price models 
intended to capture the impact of transit accessibil ity on 
property values; or 3 1  compare the market and policy 
conditions surrounding "successfu l "  and " unsuccessfu l "  joint 
development efforts . The second technique involves the use of 
longitudinal (or time-series) data to do before-and-after 
com parisons of property values and/or land use patterns in the 
area surrounding a transit im provement.  

I n  genera l ,  the studies that focus on land use patterns use a 
qua litative, case study a pproach .  Although these case studies 
rely on quantitative data as well  as interviews and surveys, 
they do not use statistical techniques to " control " for 
confounding factors . I n  contrast, the property value studies 
typically use qua ntitative methods . They include multiple 
regression analyses using price as the dependent variable and 
measuring the relationships between these values and several 
independent variables (such as dista nce to transit and housing 
characteristics) . They then util ize the remaining independent 
variables as experimental " controls " .  

M ethodological Issues 

Many reviewers have reached similar conclusions to those of 
K night and Trygg ( 1 97 7 1 .  That is, they have genera l ly found 
the presence of land use impacts arising from the development 
of transit,  but to widely varying degrees and in widely varying 
ways.  Most im porta ntly, they al l  ac knowledge the various 
other factors affecting urban form and note that transit is 
unable to effect noticeable land use im pacts without the 
presence of at least some of these other factors . 

A brief, ea rly review by Meyer and Gomez- Ibanez ( 1 9 8 1  I 
found mixed results with respect to transit 's  impact on 
property va lues.  They cite one study of Toronto which found 
no im pact on property values once growth was control led for 
(Aboucher 1 973) . However, they also mention another study, 
this one using rent gradients, which found that land values for 
areas nearest transit increased more than for those farther 
away, after controlling for other influences (Dewees 1 97 5 ) .  
The authors do not support the use o f  transit a s  a land use 
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strategy, mainly because they find that land use policies, such 
as zoning, can do more than transit to affect urban form . 

Most other reviewers agree with Meyer & Gomez-Ibanez 
( 1 98 1 )  that coordinated land use policy is more l ikely to e l ic it 
desired land use patterns than is transportation planning.  
However,  in defense of using transportation planning 
nevertheless, they point out that the development of a transit 
system often catalyzes changes in land use policy, which in 
turn affects land use patterns. In  San Francisco, Atlanta and 
Washington, D . C . ,  the development of heavy rail  systems 
prompted the provision of zoning al lowances for greater density 
near several stations (Cal low 1 992;  Webber 1 976) . However, 
the opposite effect, ( involving down-zoning of station a reas in 
order to preserve their existing character) has also been 
observed, often in the same regions ( Knight and Trygg 1 97 7 ;  
S h u n k  1 99 5 ;  Webber 1 976) .  suggesting that neighborhood and 
municipal  level attitudes temper a region 's  abi l ity to produce 
coordinated, transit-supportive land use policy, and thus to 
affect urban form . 

With respect to transit 's impact on property values, two 
recent reviews should be highl ighted . Huang ( 1 994) and 
Landis,  et al .  ( 1 99 5 )  both review studies that predominantly 
used hedonic models of single-fa mily home prices. Both note 
the use of a variety of functional forms and variables 
throughout these models .  Both find that virtual ly a l l  of the 
models suggest some positive premium associated with 
proxim ity to transit, though again, the extent of this im pact 
varies widely from study to study . However, Huang chooses to 
focus on the reasons why the results vary so widely:  
methodological  differences, differences in the cost and 
performance characteristics of the transit systems studied; 
whi le Landis stresses that when isolated, the impacts were 
often small, stating that "no contem porary study finds that 
recent transit investments have had significant development or 
price impacts at any leve l "  (Landis et al .  1 99 5 : 2 5 ) .  

In  addition t o  the methodological issues summarized above, 
one of the most important problems associated with any of the 
methods in the cases under study is the difficulty in controll ing 
for the multitude of factors besides transportation which affect 
land use . It is very difficult to isolate the im pacts of proximity 
to a transit station from other locational characteristics.  Thus, 
the impact of a transit station in the amount of development or 
home prices would be difficult to determine . 
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I n  the cross-site land use studies, attem pts are made to 
control for confounding variables by choosing sites that are 
simi lar except for their transit accessibi l ity . Obviously, f inding 
similar sites is not easy.  Chances are that with multiple factors 
such as the regional economy, a project 's  design, neighborhood 
characteristics, local government land use policies and a myriad 
of others, enough differences can be found between any two 
sites to decrease our confidence that observed traits are a 
result of transit . Using the same site and studying it over t ime 
(as in the before-and-after studies) successfully controls for 
many of these confounding variables (especia lly the site 
specific ones) . However, this im provement is tempered by the 
fact that other confounding variables ( e . g . ,  changes in 
technology, macroeconomics, tastes, etc . )  get added to the 
picture over time .  

Unlike t h e  cross-site land use studies a n d  before-a nd-after 
studies, which are considered quasi-experimental methods, 
hedonic pricing models are formal  hypothesis testing methods . 
The multiple regression techniques in these models use 
statistical  methods to control for the effects of confounding 
variables, which, in theory, solves our confounding variable 
problem .  Despite this apparent precision, however, these 
models should be used with several caveats. First, they can 
suffer very serious measurement problems as they attempt to 
create a static image of a dynamic process. Secondly, they 
rely on standardized, comparable,  qua ntitative data, which is 
often very difficult to find. Since there is so much im portant 
information that cannot be (or at least has not yet been) 
encapsulated into t idy qua ntitative bites, researchers are often 
pressed to use blunt proxies for this information (such as 
stra ight-line distances instead of total travel costs) . 

Finally, and most im portantly, these models are often 
misused. The models must be constructed and interpreted 
carefully . Subtle but profound problems can arise from the 
inclusion of too few, too many,  or the wrong variables, less
than randomly selected observations, and the myriad of 
logistical problems associated with data-intensive researc h .  For 
exa m ple,  probably because the information is so much easier to 
come by, most studies use either stra ight-line or street distance 
of a home to the nea rest transit station as a proxy for the 
potential benefits provided by proxim ity to the station .  The 
underlying assumption is that distance correctly captures t ime 
savings . However, theoretical ly, a more accurate approach 
would be to calculate the actual travel cost savings for each 
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home under study . Allen et al. ( 1 986) attempt this, but end up 
with a model with far less explanatory power that most of the 
others . Other researchers have attempted to solve the 
distance problem without going quite as far.  Boyce et a l .  
( 1 972)  a n d  Allen ( in some o f  h i s  earl ier work) u s e d  relative 
travel cost savings, while Dewees ( 1 976) and Bajic ( 1 983) rely 
on travel time instead of dista nce . In  fact, Dewees specifically 
com pared travel time to distance and concluded that travel 
time was the more accurate proxy . 

Methodological problems in general ,  and variable control 
problems specifical ly,  play out differently for different types of 
studies, making some approaches more appropriate than others 
for any given investigation . They also make it universally 
d ifficult to establish firm conclusions in this type of resea rc h .  
However, some recurring themes do emerge, as discussed i n  
t h e  following section.  

Empirical Findings 

Most of the studies reviewed in this paper found some level 
of land use change resulting from transit im provements. 
However, the extent of the im pacts varied from study to study 
and the results were often accompanied by a caveat: that the 
im pacts were generally small  and indirect, and that they 
required the presence of several complementary factors. In 
addition, in many of the case studies, the authors are unable to 
distinguish the effects of transit from other unrelated market 
forces.  And just as im portantly, causality can not be assumed 
even where development effects are clear, since transit l ines 
are typically planned in "growth"  corridors to begin with. 

Small impacts on development patterns 

Landis et a l .  ( 1 995)  studying over 4, 500 plots of land in 
BART districts, used logit models to estimate the probabil ity 
that a given lot would change uses from , say, vacant to 
residential or residential to commercia l .  and then compared 
these probabilities for land within and outside of study-defined 
station areas .  The authors found that, between 1 965 and 
1 990, lots located within station areas had a higher probabil ity 
of changing land uses than lots located elsewhere . A case 
study of the Miami Metrora il system (Ayer & Hocking 1 986) 
found, using interviews and comparative statistics, that during 
construction of the ra il system,  the land development process 
was accelerated (compared with pre-construction rates) for 
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s ites within 1 000 feet of a ra i l  station .  I n  this way, the a uthors 
conclude, speculation induces "new" development in any given 
t ime period . Knight and Trygg ( 1 9 7 7 ) .  using simi lar research 
methods, found that a lthough accessibi lity had been improved 
in some travel corridors, demand for new development was the 
driving force behind the land use intensification that occurre d .  

Other studies have a lso concluded that t h e  presence of 
transit stations has had a positive effect of land development 
rates .  However, in many of these studies, the effects of 
transit can not be distinguished from those of other forces.  For 
exa m ple,  several studies which were conducted as part of the 
BA RT Impact Study in the 1 970's found small  increases in 
development rates around stations . Dyett & Castle ( 1 978)  and 
Fajans ( 1 9 7 8 ) .  each us ing some combination of regression 
analysis, descriptive statistics and interviews, found a smal l  
increase in  the rates of residential development a round BART 
stations. However, in both studies, the a uthors ac knowledge 
that the development could,  at least in part,  be explained by 
other real estate ma rket trends and that much of the growth 
they observed was " in the path of development" anyway 
( Dyett & Castle 1 978) . A more recent study of the Baltimore 
Metro (Harrold 1 987)  com paring the issuance rates of 
residential perm its from 1 983 to 1 985 found that the transit 
corridor showed a higher rate of new perm its than other parts 
of the c ity . However, the simple cross-sectional approach of 
the study m a kes it im possible to know whether growth 
followed transit or vice-versa . 

There were a lso a few studies that found no discernible 
im pacts on residential  development patterns .  Dingemans 
( 1 978)  plotted the distance between townhouse developments 
in Contra Costa County, CA and the nea rest station on BA RT' s 
Concord l ine . He found that, among those units developed 
between 1 9 60 and 1 976 (which includes periods of planning,  
construction and operation for the transit l ine) ,  there was no 
pattern of c lustering a round BART stations.  In fact, only 25 
percent of units were within two m iles of a station, and the 
average dista nce was 4.5 miles. Another a pproach was used 
by Dunphy ( 1 982) to study the development im pacts of the 
Washington, D . C .  Metro . Here the author found that 80 
percent of residential perm its issued between 1 970 and 1 9 80 
(which again included periods of planning,  construction and 
operation) were  for  areas outside of  Metro access ( 1 5 minutes 
walking t im e ) .  Again, both of these studies suffer from an 
ina bil ity to control for confounding factors . For exa m ple,  the 
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former made no attempt to compare observed townhouse 
distributions with those existing pre-BART, and the latter fai led 
to compare observed permit issues with pre-Metro patterns. 

L arger impacts on residential property values 

Property value studies tend to show greater impacts than 
the intensity studies, though these results va ry even more 
widely.  At one extreme is a before-and-after study of the 
Miami Metrorai l  system (Gatzlaff and Smith, 1 993) ,  which 
found that residential values were, "at most, only slightly 
affected by the announcement of the new ra il  system . "  At the 
other extreme,  a hedonic price study of the Portland l ight rail 
system found a greater than ten percent premium in the value 
of residential property associated with access to the transit l ine 
(AI-Mosaind,  1 9 94) . Similarly, a recent BART study, looking at 
multi-unit suburban projects, found that rents for one and two 
bedroom units within 1 /4 mile of a BART station averaged 
$ 1 . 20/sq . ft . /month, whereas those further away averaged 
$ 1 .07/sq . ft . month, a difference of over ten percent (Cervera 
1 9 94b ) .  

Most property va lue studies focusing o n  single-fa mily homes 
have revealed premiums for proxim ity to transit which a re in 
the six to seven percent range .  Allen et al .  ( 1 986) f ind a $ 443 
premium for every dollar saved in actual commute costs (which 
was 7.3 percent of the average sales price of a home ) .  
Armstrong ( 1 994: 88) found a 6 . 7  percent increase i n  the price 
of a home "by virtue of being located within a community 
having a commuter rail station . "  And Veith ( 1 99 1 )  found that 
homes located within or adjacent to a census tract conta ining a 
transit station enjoyed, on average, 6 . 4  percent higher sales 
prices .  

Mixed results with commercial property values 

Two separate studies investigating property va lue impacts of 
transit in Washington, D . C .  and Atlanta (Cal low 1 992;  Cervera 
& La ndis 1 9 93) reached mixed conclusions regarding the 
impacts of transit .  As part of a broader national inventory of 
joint development projects, Cervera and Landis apply a quasi
experimental approach comparing four pairs of office 
developments, with each pair conta ining a transit-accessible 
development and a highway-accessible control . In  each case, 
the transit-accessible case was part of a station "im pact zone• 
as def ined by the transit agencies or local  p lanning authorit ies.  
The control s ites were those considered competitors of the 
transit-accessible sites by local  developers. The authors find 
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that transit developments had higher rent premiums in three of 
the four, and higher a bsorption rates and growth rates in  two 
of the matched pairs .  looking deeper into these m ixed results, 
Cervero and landis conclude that those transit developments 
which command rent premiums and reveal  higher growth and 
absorption rates are in a reas with healthy real estate m arkets 
and where complementary land use policies a re in p lace.  

Smaller impacts with light rail 

It is important to note that most of the systems studied 
a bove were heavy rail  systems.  Knight and Trygg mentioned 
the im porta nce of studying other types of system s  (such a s  
l ight rai l )  b u t  were l imited b y  data avai labi l ity from d o i n g  s o .  
According to location theory, t h e  extent o f  l a n d  u s e  impact 
depends greatly on the marginal  im provement in accessibi l ity 
afforded by the transit system .  Thus. lower-performance 
systems such as l ight rai l ,  busways and people movers should 
show even smal ler impacts. Subsequent research has 
supported this notion, with the most direct evidence coming 
from landis et a l .  ( 1 9 9 5 ) ,  who compa red land use im pacts 
across five transit systems in Ca lifornia ( BA RT, San Diego lRT, 
CaiTra in,  Sacramento lRT, San Jose lRT) and found that 
system characteristics mattered .  In  particular,  price premiums 
around $ 2 /meter were observed for  single fami ly  homes in  
a reas with what the authors described as regional ,  h igh
performance transit systems (such as BA RT and San Diego) but 
the authors found no significant effects for the other  three 
systems. 

Impacts stronger in suburbs than central city 

Another common conclusion was that these im pacts. 
however smal l ,  were typical ly stronger in  the suburbs than in 
the central c ity . This should come as no surprise . location 
theory leads us to expect the greatest land use change to occur 
where the m a rginal reduction in travel  cost brought on by the 
transportation im provement is greatest . The BA RT studies 
found that the greatest land use changes occurred at the 
outermost areas of the system, where the greatest changes in 
accessibi l ity were to be found ( Dyett & Castle 1 9 78;  Fajans 
1 9 78;  Falcke 1 9 78a;  MTC 1 979) . Ana lyses of the im pacts of 
the lindenwold commuter rail  extension in Phi ladelphia 
indicated that the extension had faci l itated out-migration of 
both residences and offices. and was bel ieved to have sped the 
decl ine of business activity in Camden,  a de pressed inner city 
a rea ( Boyce 1 980) . In  addition, a 1 9 84 impact study of the 
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San Diego Trolley l ight rail system ,  which surveyed the 
developers of new projects around transit stations, found that, 
on the whole, suburban developers considered the trolley 
station as an im portant factor in their location decisions, but 
central c ity developers did not (SANDAG 1 9 84) . 

The only real evidence to the contrary comes from the 
" BA RT at Twenty" studies. Ce rvero and Landis ( 1 9 9 5 )  find 
that in the central city, areas served by BART showed faster 
population and em ployment growth than non-BART areas, 
whereas this trend is reversed in the suburbs . Again we see 
the importance of other factors here . The authors note that 
the suburban BART corridor studied was competing against a 
suburban freeway corridor, while there were no competing 
freeway improvements to be found in the central city . I n  
addition, residents o f  t h e  suburban a reas were more l ikely t o  
downzone a round their BART stations than t o  al low f o r  higher 
density development, whereas the land use policies in the 
central city were almost uniformly pro high density 
development . 

Mixed results in high income areas 

If marginal improvements in accessibil ity are a key factor in 
determining impacts, it follows that the impacts of transit 
should be less pronounced where, say, transit is not used 
much.  Some researchers have hypothesized that transit 's  
impacts would be reduced in h igh  income areas for  th is  very 
reason.  One early study (Boyce, et al. 1 972)  noted that land 
use im pacts varied both by distance and income, with lower 
and middle income areas showing higher price impacts, 
suggesting that transit accessibil ity is less important to higher 
income households . Other results were even more extreme.  In 
a hedonic price study of 286 homes in Atlanta, Nelson ( 1 992)  
found that  the sales prices of  single family homes in low and 
moderate income areas were on average $1  .05 h igher  for  every 
foot the house was closer to a MA RTA rail station, whereas 
sales prices were $ . 96 lower per foot of station proximity in 
high income areas .  The significance and substantial ity of these 
results, particularly of the change from an increase to a 
decrease in home values, must be tempered by information 
regarding three aspects of the study . First, stra ight-line 
dista nce, and not some more accurate measure such as 
wal king distance or t ime, was used as the measure of 
proximity . Second, housing characteristics ( i . e .  age and 
quality) and neighborhood characteristics (except for racial and 
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income distributionsl were left out of the regression equations . 
Third, the comparisons were made between high and low 
income areas which often bordered the same transit station, 
and thus, bordered each other.  Therefore proxim ity to tra nsit 
in  the high income area also meant proxim ity to the low income 
a re a .  Fal l ing home prices could have been due to increasing 
proximity to the neighboring low-income comm unity, and not 
the transit stat ion.  

Impacts due to real estate speculation 

There is some evidence that property value im pacts at least 
are speculative; in other words, that these impacts are 
detectable a s  early as the planning and construction phases of 
a transit system .  One case study, which was part of the BART 
I m pact Study, concluded through interviews with rea l  estate 
developers that BART had induced some, though not extensive , 
speculation in certain station areas (Falcke 1 978bl . This 
conclusion is weakened,  however, by the authors' suggestion 
that those station areas which showed speculative activity may 
have been the objects of unrelated market demand at the t ime.  
More convincing evidence comes from a case study of the 
Miami Metrora il  (Ayer & Hocking 1 9861 ,  which found, using 
interviews and comparative statistics, that value assessments 
for rea l estate within 1 000 feet of Metrora i l  stations increased 
by an average of 30 percent during the construction period 
alone . 

Impacts are intra-regional shifts 

From the earl iest studies the evidence indicated that 
development around transit stations was the result of intra
regional shifts .  As early as 1 972,  studies of the Lindenwold 
l ine found positive im pacts on residential prope rty values 
( Boyce et al .  1 97 2 1 .  However, the authors concluded that 
there existed some evidence indicating that these increases 
were at least partial ly shifts from unserved areas.  Kn ight and 
Trygg make the same point in their study . None of the 
subsequent studies reviewed here seriously chal lenged this 
notion, and most did not even mention it .  No one has found 
any evidence suggesting that transit investments can lead to 
net new economic or population growth for the region as a 
whole . 

Changeover to commercial uses 

Several studies have looked at how land use type is affected 
by transit. Most suggest that over time, commercial  uses tend 
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to replace residential and industrial uses near transit stations. 
Before-and-after studies of Washington, D . C . 's Metrora i l  found 
that the only observable land use im pacts involved revita lization 
efforts or the development of mixed-use projects in areas 
previously planned for warehouse or industrial use ( Donnelly 
1 98 1 ; Dunphy 1 9 82) . In  addition, a Chicago Area 
Tra nsportation Study (CATS) investigation of the O ' Hare Road 
transit extension in Chicago found that the area served by the 
extension developed at the same rate between 1 980 and 1 985 
(which corresponds to  planning, construction and the first year 
after opening) as it had between 1 970 and 1 9 80 (before the 
extension was considered) (CATS 1 986) . However, during this 
same time, the percentage of new construction which was 
residential went from 64 percent before the extension to only 
seven percent afterwards . Clearly, a lmost al l  the new 
construction was now commercial .  

Commercial impacts vs. residential impacts: mixed results 

Lust in 's  overview of joint development in the N ortheast 
corridor ( 1 983) reported that private developers found 
commercial  transit-oriented projects significantly more 
attractive than either retail or residential  ones . A study of the 
im pacts of the Red Line extension in Boston found that the 
largest increase in land use was for commercial  land, residentia l 
uses increased slightly, and industrial uses declined a long the 
extension corridor (Quackenbush 1 9 87) . An MIT study 
modeling property values in Washington, D . C .  found that 
distance from a Metro station was a statistically significant 
determinant of commercial property values, and that these 
values declined quite rapidly with increased distance from the 
stations (Damm et al .  1 980) . In  this same study, the authors 
found, using a hedonic price model, that the elasticity of price 
with respect to distance from transit was as much as 3-4 times 
higher for reta il uses than for residential uses, indicating a 
much greater im pact on commercial than on residential land.  

On the other hand, a few studies f ind that transit has a 
greater impact on residential property than it does on 
commercia l .  In  a study of Baltimore 's heavy rail l ine, Ha rrold 
( 1 987) found that residential permits increased more rapidly in 
the new ra i l  corridor than in other parts of the city, but 
evidence on commercial uses was mixed and inconclusive . 
Landis et a l .  ( 1 995)  conduct one of the few studies in which 
hedonic price models were used to estimate impacts on both 
residentia l and commercial land.  They find no price premium 
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for commercia l  real estate, but do find a tendency for vacant 
land to be put to residential use and for residential land to be 
converted to commercial uses. However, they are also unable 
to attribute any land use changes to station proximity alone,  
once other factors were accounted for .  

Necessary conditions and complementary factors 

Most of the studies mentioned above go beyond simply 
characterizing the im pacts of transit by atte mpting to identify 
the conditions necessary for the emergence of these impacts.  
Starting again with Knight and Trygg ( 1 97 7 ) ,  the major 
conditions they identified were the avai labi lity of capital and 
demand for new high-density development, land use policy 
measures such as high-density zoning allowances, and public 
sector involvement (such as provision of infrastructure or land 
assembly and development) . Toronto, the c ity considered .to 
have experienced some of the most significant transit-related 
land use im pacts in N orth America, was used repeatedly as an 
i l lustrative case . I n  his case study of Toronto, P i l l  ( 1 988)  
indicates that Toronto has a history of granting zoning bonuses 
a round transit stations; a joint development policy in which a i r
rights are granted to private developers; region-wide growth 
control policies; and a very high performance transit system .  In 
addition, and possibly most importantly, he points out that 
Toronto 's  "success" occurred throughout the period that the 
region 's  economy was booming and its population doubled . 

A before-and-after study of the Red Line extension in Boston 
found that residential property values at two of the three new 
stations (Alewife and Porter Square, but not Davis Square) 
increased faster than the regional average between 1 980 and 
1 9 85,  but that these areas had lower than average base prices, 
which "may have influenced the trends " (Quackenbush 1 987 ) .  
The study notes that Boston was growing rapidly during these 
years and that these areas would l ikely have seen growth 
anyway . The extension, they expla in ,  "encouraged and 
quickened"  much of the development in these area s .  

Most observers agree t h a t  both ma rket conditions and public 
sector involvement need to promote transit-oriented 
development before significant im pacts can be observed .  
However, there is substantial disagreement as to whether the 
ma rket or policy conditions are more im porta nt . One team of 
researchers have gone as far as to say that " if there is no 
underlying demand for high-density development, then a lmost 
no com bination of public policies wil l  el icit a compact urban 
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structure . . .  " ( Meyer and Gomez-Ibanez 1 98 1 : 1 2 1 ) .  In  some 
cases, even a booming real  estate ma rket was not enough to 
attract higher-density development around transit stations. 
One early study of BA RT looked at the location patterns of 
townhouses in suburban Contra Costa County (which is served 
by BART) ( Dingemans 1 978) . The researcher found no 
evidence that the boom in townhouse construction during the 
1 970s showed any clustering around the several transit 
stations located there . He concluded that the main cause of 
this fai lure was design-specific and resulted from the lack of 
assembled, developable land . 
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Conclusion 

Findings 9 )  and 1 0) describe crucial ly im portant factors in 
successful transit-oriented development . Many of the studies 
reviewed suggest that the effects of these factors may often 
outweigh the effects of the transit im provement per se,  yet this 
issue is not addressed in classical  location theory (Alonso 
1 964; Mi l ls 1 97 2 ) .  If transit has only a smal l  effect on location 
choices, why is  this the case ? And what does it imply a bout 
the focus of location theory on accessibi l ity ? 
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First, transit im provements constitute only a subset of all 
transportation im provements . The increment of accessibil ity 
provided by transit is small and its availabil ity is often l imited . 
Indeed, transit might simply be so l imited that, in the 
aggregate, people don't really care whether or not it is 
accessible . Generally speaking, our expectations of the land 
use im pacts of transportation im provements a re based on 
observations from ea rly cases of major investment (such as 
turn-of-the-century transit projects and ea rly post-war highway 
construction) .  These improvements were made in a reas with 
much lower overal l  accessibil ity than we find in our cities 
today.  Therefore, their impacts were relatively much larger. In  
the present context, overa l l  levels of  accessibil ity in cities a re 
so high that even the largest transportation projects wil l  seem 
marginal .  

This point was first made b y  Ga rrison in h i s  discussion o f  the 
growth dynamics of public facil ity systems.  " Most of the 
nation's roads are already paved, so no dramatic increase in 
accessibil ity to new areas is l ikely" (Garrison 1 97 8 : 2 5 9 ) .  More 
recently, Giul iano ( 1 99 5 )  states that "the transportation system 
in most U . S .  metropolitan areas is highly developed, and 
therefore the relative impact of even major investments will be 
minor . "  And Landis et a l .  ( 1 9 9 5 : 2 5 )  borrow from the language 
of industrial  geography to explain the changing relationship 
between transportation and land use as that of a "product
cycle " curve (Vernon 1 966) : 

"The spatial effects of transportation technologies are 
greatest when those technologies are new, and then 
decline over time. New transportation 
technologies . . .  a lter accessibi l ity. . .  [generating] areas 
that are . . .  under-priced. Once the higher value of 
such areas becomes apparent. . . [they] are quickly 
developed . . .  Once this d iffusion period is past, and the 
technology establ ished, additional transportation 
improvements (with in that same technology) wi l l  have 
only small impacts - so small that they may ultimately 
be marginal ized by land use policies designed to 
preserve the status quo . "  

In  addition, early transit and highway extensions were 
predominantly built in undeveloped areas and often specifical ly 
for the purpose of bringing more land into development. 
Today's  transportation im provements general ly appear in 
a lready developed areas, where drastic land use changes can 
not be expected ( MTC 1 979;  Giul iano 1 99 5 ) .  In  fact, the 
availabi l ity of developable and easily assembled land emerged, 
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throughout many of the studies in this review,  as one of the 
most powerful  "complementary factors " necessary for 
successful joint development. 

That land use impacts of transit are observable is not 
seriously debated .  Access to transit systems does seem to 
affect property values and land use patterns, a lbeit more so for 
some uses of land, in some of the observed places, a portion of 
the t ime,  and to varying degrees. Equally im porta nt is the fact 
that these land use impacts of transit are not accidental ,  nor 
automatic . 

In general ,  the only substa ntial impacts of transit on land 
use are those that have been planned, and this planning entai ls 
a substantial investment of public sector resources and 
coordination .  I n  addition, the tru ly  sizable im pacts have been 
observed only in areas and during times when populations and 
regional  economies (especial ly real estate markets) were 
boom ing . This is not to say that observed growth would 
necessarily have occurred anyway, or that even if it had,  its 
spatial  footprint would have been the same,  but rather,  that 
transit seems, at best, to increase transportation ca pacity 
marginal ly and then to help (as part of a much larger set of 
factors) to guide growth into certain areas.  

Based on this review, a few suggestions for future research 
can be made . 

1 )  Com parisons should be made both across regions and 
across system types (e . g .  heavy rai l ,  l ight rai l ,  busways, 
etc . )  

2 )  Qua ntitative and qual itative methods should both b e  used.  
Regression and logit  models are best able to separate the 
effects of other,  confounding variables from those of the 
variables of interest . Yet they are least able to provide r ich 
explanations of complex re lationships, such as those 
between transit accessibi l ity and land use patterns . 

3) A serious effort should be made to control for as many 
confounding factors as possible, either by including data on 
these factors in qua ntitative models,  or by broadening the 
scope and deepening the analysis in case studies.  In  
addition, case study approaches must seek to be more 
comparative and critical in their attempt to explain the 
nuances of the land use-transit relationship .  

4) In  th is  variable control effort, pa rticular em phasis should be 
p laced on controll ing for variables that have been left  out of 
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the research to date . These a re :  1 )  the health of the 
regional economy and real  estate market, and 2)  the types 
of land use and joint development policy practices 
commonly found in the region.  I n  quantitative models, 
dummy variables representing levels of regional economic 
growth, rea l  estate ma rket activity and complementary land 
use pol icy should be added to the traditional l ist of housing 
and neighborhood attributes as independent variables. In 
case studies, more direct comparisons should be made 
among regions in varying states of economic health and 
with different levels of pol icy commitment. 

At this stage, the evidence seems to indicate that, on its 
own, the development of a transit system can have only a 
minor impact on the ensuing land use patterns of an area, and 
that the use of transit to cha nge the land use patterns of slow
growing, already built-up metropolitan regions with highly
developed transportation systems wil l  inevitably entai l  a 
substantial and long-term commitment of public resources and 
planning efforts .  I n  general ,  then,  building new transit systems 
and expecting them to attract development on their own does 
not make sense . However, this same evidence suggests that 
the use of transit as part of an overall regional strategy to guide 
growth can be warranted, assuming this strategy ta kes into 
account factors such as economic conditions, current travel 
behavior and the characteristics of the system itself, while 
incorporating land use policies and innovative design 
approaches.  
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