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Market-Based Approach to Transit 
Facility Design 

EDWARD A. BEIMBORN, HARVEY RABINOWITZ, PETER LINDQUIST, AND 

DONNA OPPER 

An overview of guidelines i · developed for Lhe planning a11d 
design of tran it slations, stops, and terminals. T he ·e guideline · 
have been prepared from a market-based poim of view. Key 
concepts for the design of facili ties are directly related to pro
m ting the ucce s of development activities and ~nm it service~ . 
The underlying philosophy of these concept provide that transit 
·ervices and facilitie hould be designed from a market•based 
viewpoint. The market-the people and acl'ivi ties l~al t rans~ t 
serves- is the major determinant of success for trnn ·11 and pn· 
vate , commercial activities developed join tly with transit. Quality 
de. ign will crea te u e both for transit and developments with a 
benefit both for public and private activities. General develop· 
ment policie are di cussed and a summary of de ·ign guideline 
is provided for various tran it station types through a range of 
design phases. 

The re ha been significant in terest in increa ing cooperation 
betw e n the public and private ctors in transportation pr j
ects during th past decade. Public sector budgets have been 
trained . The potential for inn.ovative private ectorrea l esta te 

d velopment related to tran it has been seen as a way to 
benefi t botb public transit and the private ·ector. In pitc of 
this progre. s, liule forma l investigation ha Lak n place into 
th role f the private ector in public transit projects , into 
the forms ot cooperation the e partnerships can rnke or into 
gui deli nes for the incorporation of commercial activity 
into public transit projects. Much has been wriuen 11bout joint 
development as a concept, and a number of specific project 
case studies have been d cum nted a ·uccessful examples of 
public and private partnership in transit. However, little 
guidance i ava ilable on how to specifically de ign transi t 
projects to genera te and maximize the potenti al fo r str ng 
market-oriented activi ties at transit stations. 

An overview of key concept · for the planning and design 
of transit stati ons, st ps, and terminals is provided. The 
underlying phil ophy of the concepts is tha t transit services 
and facilities hould be designed from a market-based view
p int. The market- the people and activities that transit 
erv - i · the major determinant of the success of min it and 

of private c mmercial activities to be deve loped jointly with 
transit. 

Private sector planning, particularly retail planning, is highly 
responsive to market forces. Projects must attract consumers 
in an increasingly competitive e nvironment. Six generations 
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of de ign of the retail mall for in. ranee, have developed a 
highly responsi e, functional, and artractive cnvironment
an envir nm nt that, in fact, becomes a standard for other 
uses, including tran it systems. However, a review of the lit
erature on the rela tionship between market forces and transit 
facilities offers little information. An understanding of the 
market and how to serve it should manifest itself in station 
planning and de ign, a well as in the area around . tations. 
Quality design will create use both for transit and develop
ment with a benefit to both public and private activitie . . 
Extensive work (1) has provided some detailed design 
guideline. 

A team with engineering architecture, planning and urban 
geography backgrounds developed this paper. Information 
was compiled from a large number of ources, including site 
vi it to a varie ty of cities having different types of transit 
services and varying degrees of succes at joint development. 
Information sources included transit-related literature, human 
behavioral analysis literature. planning literature-particularly 
that related to pede trian and open ·pace-architectural 
design de ign studie · from . peciJic Iran ' it sy tern , and real 
esta te information . The object ive was to provide a pattern 
book of guideline , that could be used by transit agencie an? 
local communitie for planning and design of tran it faci litie 
that maximize market poten tial. A project ·p n ored by the 
University Research Program of UMTA is the foundation for 
the work . 

Basic principle used to develop the planning and design 
guidelines for transit terminal are pr vided (Figure 1) . These 
principles state that the market for transit and commercial 
activities hould be the key force in determining tran it faci li ty 
design. In addition , the range of poli.cie i presented that a 
rransit agency could adopt to enhanc public or private coop
eration for public transp rtation projects. The policie range 
from a reactive approach, in which tran, it agencies have a 
pa. ive rol in joint development to an active approach, in 
which tran it agencies take an active lead in project activity. 
A ummary f key concepts that may be used for transit 
station planning and design is also provided. 

PRINCIPLES 

Several fundamental principles can be used to guide station 
de ign from a market point of view. These principles relate 
to how tran it upport and serves markets and activitie . 
The e activities can be used to provide mo.re ucce ful tran it 
services. Design guidelines and recommendations that can 
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FIGURE 1 Framework fo r design. 

lead to a better integration of transit and land use for the 
mutual benefit of both are necessary. 

Principle umber 1: 1i·a11sir genermes bu iness; b11si11ess gen
erates transit. A symbiotic relation hip between public 
tran it and u iness activity exi t " Transit provid s quick 
convenient access to commercial enterprise and buildings and 
a concentrated critical ma of consumers for business activ
ities . Busines activities and private developments general 
trip on transit systems and help to support viable public 
tran portation. To understand aJ1d take advantag of the nature 
of thi relationship and to be market oriented are nece ary 
for a ucce sful integration of bu ines activity and public 
transit. 

Principle Number 2: Transit should be tm integrated part of 
activity cemers. Tran ·it a11d activity ce11te1:r are co111pleme11u11y 
mrd ho11ld be designed jointly. Tran it service. ft¢u fil 
p orly, if at all into major activity centers such as shopping 
centers, suburban office development , medical facilities , 
universities, industrial parks, and even central bu ine di ·
tricts. To fit transit into existing developments is often awk
ward. It generally results in either long walks for transit users 

or convoluted routing for transit systems . An integrated 
approach to the de. ign of activity cent rs tha t actively con-
iders tran it i needed. T ransit acce should be de ignecl into 

facilities at the initial stages of their plnnning <ind design; 
failing that, potential transit access should be accommodated 
in the plans of existing developments as projects are modified 
over time. 

Principle Number 3: Access 10 11<:tiviry center should be pro
vided for a vftriety of mode; . Acti11it center· ·liould be places 
where people change frnvel modes. ravelers should be 
able to arrive at activity center by walking, automobile, bus, 
rail, specialized transit, taxi or other modes. c11vtty centers 
are logical place f r change of travel mode. The ea e of 
movement fr m one travel mode to another should be designed 
into the center. Change of mode activities focuses the flow 
of user at an activity center and can provide a ready market 
for commercial activities. The flow of peo1 le between m des 
must be carefully analyzed and facilit;1 tP.rl in the design process 
in order to provide a high-quality facility and to generate 
usage. 

Principle Number 4: The design of transit facilities should be 
of the highest quality in order to compete with the automobile 
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and with the standards of quality commercial development. 
Transit is in direct competition with the automobile in 
attempting to attract patronage. Transit can have advantages 
in time, cost, convenience, comfort, safety, and security rel
ative to the automobile. Even those users who are captive to 
transit have choices in the long run-to acquire an auto
mobile, to move, to change travel patterns, or not to travel. 
In order to ensure long-term viability, transit facilities should 
be designed to provide a quality environment that is com
petitive to the automobile. Failure to do this may have some 
hort term advantages , but will lead to a demise of public 

transit services in the long run, and an associated reduction 
in the quality of th1.: urban en ironment. 

Tran it facilitie. must also compete with private sector envi
ronments, not only in terms of capacity, security, and 
convenience, but also in terms of image, amenity, and vitality. 

Principle Number 5: Transit facilities undergo dynamic change 
over time. They need to be actively managed and designed for 
change. The design and construction of transit facilities is 
not a one-time event. Proactive faci lities rnanagcm nt is 
required to maintain facilitie. in prime condi tion and to fre
quently adapt and m dify them a new ituations develop. 
This process require a con tant ffort to modify and expand 
retail activity , to capture gains in value, and to use excess 
land areas for new projects. In addition, ease of maintenance 
and adaptability are important factors to consider in the initial 
design in order to maintain a consistent high level of quality. 

Principle Number 6: Transit should be u er friendly. fl should 
be clean, safe. {lccessible, se 11re, informative and co111fortnbfe. 
Transit systems need to overcome traditional negative images. 
A strong, positive system identity is needed. Facilities design 
must consider passenger safety and security as well as comfort; 
while passenger mobility needs are accommodated in accord
ance with local and national policies. Positive steps are needed 
to present an attractive image for the services provided and 
information provided pa engers should help them to easily 
find their way through the system. 

ALTERNATIVE DEVELOPMENT POLICIES 

A broad range of strategies exists for the enhancement of 
cooperation between the public and private sectors for public 
transportation project . These :tra1egies lie along a pectrum 
that rep.re enrs different degrees of activi m toward private 
development by public transit agencies (Figure 2). At one end 
of the ·pectrum , the rran it agency takes an active role in 
development (e.g., a a real estate developer). wherea at the 
other end of the spec1rum, the transit agency i relatively 
passive and may implement transit projects initiated and paid 
for by the private sector. Between the e two extreme , variou. 
option with different degrees of entrepreneurial activity occur. 
The trategie.· are not mutua lly exclusive. A transit agency 
could adopt in whole, or combine parts of, each strategy a 
part of an overall policy. he strategies will be de cribed and 
discussed beginning at the passive end of the spectrum (2). 
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FIGURE 2 Developmental policy continuum. 
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At the most passive end f th continuum , a tran it agency 
cou ld accept contribution · from the private sector in the forms 
of lan.d, services, and monetary contributions to create li.nk 
to a development project. Generally, the private sector 
approaches the agency with needs that must be met, such as 
a transit and real e tate project connection required for a 
private development project to be ucce sfuL Thi approach 
to the transit agency may be made indirectly thr ugh the local 
municipality in which the project i located or direclly lo the 
agency. The tran. it agency impo e. · me criteria over the 
private project and may modify it. plans for a better chance 
of mutua l ucce! . . At this point, the project can m ve ahead 
if the d veloper is ready to contribute at a high enough level. 

The contribution approach has several advantage , It is 
legal under exi ting legi lation in nearly all tares · it provides 
a way for the transit agency to receive compensation for proj
ect component that are learly related to private develop
ment ; il provides devclo1 er with a means to get the infra
. tructure improvement.. they need if they are ready , willing, 
and able to pay for them· it is simple and can be done relatively 
quickly; it can provide high leverage; and it is responsive to 
comprehen. ive need . The disadvantage f thi approach are 
that to relate the benefits of a project to a ingl development 
is difficult, and that the developers may not be willing to 
provide any contribution . Negotiations may lead to different 
re ult at different I cations, and to use a contribution for 
some project and not for others may be awkward. 

An example of the contributions strategy foll ws: 

• A substantial suburban shopping center contributes land 
and the costs of a structure for a bus transfer center. The 
transit system locates a transfer center at the shopping center, 
thus generating additional business for the shopping center 
and convenience for passengers. 
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Planning 

Under a planning trategy, the transit agency expands its plan
ning function trying co influence local land use and zoning 
decision in order to co ur a better environment a higher 
quality transportation y tem, and a sharing of project ben
efits . Tools that might be u ed by the tran it agency , in coop
era tion with local government are expanded acce control 
zoning, and planning requirements. The transit agency or 
local government, may require that a land use plan be de el
oped for an area within a specified disrn nce of a transportation 
improvement , and that any zoning changes be made before 
project construction. This policy would ensure that the value 
of transportation investment is not diluted by inad quate local 
control of land use , traffic flow, function, or ae ' theti . This 
strategy may or may not have a direct economic benefit like 
other strategies but would result in a higher quality trans
portation system by protect ing both transportation investment 
and the environment. It would also ensure that trip generators 
are integrated with transit facilities. 

The approach could be applied consistently across a com
munity. A critical issue of the proposed policy is the effect 
on local autonomy. What is the role of the transit agency in 
relation to local government? 

Examples of the land use planning strategy include the 
following: 

•A suburban park-and-ride facility is located in an area 
that is expected to see rapid growth both in suburban retail 
and office facilitie . The tran it system is a major participant 
in developing a c rnprehen ive plan for the a rea. Commercial 
developers are required to I cate buildings so they relate to 
loca.I transit routes and provide loading a reas for transit near 
their buildings. 

• A sub .idized e lderly housing project is proposed for part 
of the city . The tran it housing agencies succeed in changing 
the project location o that it can be directly served by transi t . 
Project design include a protected bus waiting 11 rea 
immediately adjacent to the front entrance of the building. 

Competition 

This strategy is based on the urban development action grant 
(UDAG) selection process that was used by the federal gov
ernment to encourage private- ector monetary involv ment 
in urban development projects. The UDAG program was 
establi. hed to h Ip a lleviate physical and economic deterio
ration both in distre ed cities and urban counties by fosteri11g 
public and private partnerships to revitalize cities. Monies 
were granted on the ba is of distres , th project impact, 
and the amount of privAte- ector monies involved. The pro 
gram used a scoring and ranking ystern for project e lection 
purposes. 

This strategy as applied to public transportation deci ion , 
would allocate points to transportation project on the basis 
of the ratio uf 1.11 i ult: and local dollar to state or ledern l 
fonds. These point would then be considered along with other 
factors ·uch as community distress and benefit-cost ratio to 
select and prioritize projects for the funding agency. The fund
ing agency would reduce costs on the project because of the 
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larger nongovemment share, and also would be able to 
leverage existing monies to fund additional projects. 

The funds would be applied for jointly by the private sector 
and local government. Competition between projects and 
localities would lead to a maximum ratio of local dollars to 
public dollars . The nongovernmental share could be 
private- or public-sector contributions. 

This approach would encourage local communities and the 
private sector to put together joint public-private develop
ment plans that maximize development potential of a trans
portation project. In addition, the approach would pr vide 
incentives, through a competitive process, for localities to 
increase their share of project costs while providing a greater 
return on public investment. A potential disadvantage of this 
approach is that other criteria such as mobility and congestion 
might be ignored in the decision process if too much emphasis 
were placed on the financial aspects. A proper balance between 
criteria would be necessary. The process should also consider 
the effects of project size as decisions are made. 

Example scenarios for this selection process includt: lht: 
following: 

• A bus complex is proposed in a major city. Interstate, 
intrastate, airport buses, and local buses will all use this facil
ity . The city will fund a parking garage for 300 car ($3,000,000) ; 
a developer will build a hotel of 150 rooms ($7 ,000,000); and 
some retail ($500,000) can be made part of the $2,000,000 
terminal. The land ($1,000,000) is being bought and donated 
by a local development corporation. The match comes to 
$11,500,000 for a $2,000,000 state project-a 5.75 to 1 match 
(or leverage) factor. 

• A transit system is considering the expansion of its service 
in several areas. Local business associations and developers 
are willing to support several new projects along one of the 
proposed lines. This line gets priority over alternative loca
tions because of the higher ratio of local to private support 
for tbe project. 

The Impresario Role 

As the transit agency takes a more active role in the devel
opment process, the next strategy is the role of the impre
sario- that is, the agency erving as a broker or middleman 
to promote, generate, market , coordinate, and seek financing 
for public-private projects. The agency devises mechani rn · 
to assist development in the form f tax incremental financing 
(TIF) di tricts, loan , tax abatement , grants infrastructure 
improvements, etc. The benefits of this program are a better 
environment, higher tax returns, and potential direct contri
butions. The transit agency, in cooperation with local gov
ernment, wo uld assist private developers in organizing proj ct 
package using a variety of funding and assistance mecha
nisms. Funding by the federal or state government, if nec
essary, would eventually be paid back through loans, tax rev
enues, direct payments, services, and land contributions as in 
the hduciary strategy. 

The advantage of this strategy is that it allows the transit 
agency more direct involvement in the deve lopment proces . 
With its expanded participation , the transit agency would have 
a greater degree of control over results. However, the agency 
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may not have the development and investment cxperti e to 
design deals th.at are go d for the agency. ome projects may 
not occur if they become aught up in public debate. In addi
tion, the transit agency may be in competition with local gov
ernments that perform a similar role. This system, if adopted, 
would have to have a strong transit agency and local 
partnership to be effective. 

The impresario approach can be widely used in joint devel
opment. Pr ject financing i found from a number of sources 
(e .g., fouudation ·, UMTA, Economic Development Admin
i tration (EDA), private- ·ecror financing, and investment 
equity) and a mix of use -retctil, public, office, cul!ural, 
hou ·ing, and transportation- are proposed to generate 
integrated and viable projects. 

Example scenario of the impresario strategy include the 
following: 

• The transit agency serves as a major force in integrating 
the local business community, elected officials, and local gov
ernment in initiating a station modernization program for a 
neighborbood rail tran it station. The project include a reha
bilitated office building and a new parking structure to be 
built on the site of a vacant building adjacent to the station. 
The transit agency helps to negotiate an agreement between 
a local business association and city government for the proj
ect. A tax incremental financing district provides funds for 
station modernization and the construction of new pedestrian 
links to the office project. 

• A transit system works to attract several large trucking 
firms and a private charter bus operator to locate their main
tenance facilities on excess land adjacent to the bus system's 
central maintenance depot. Private parts suppliers and fuel 
vendors are encouraged to locate in the area. Discount prices 
can be offered because of the activity volume in this location. 

Fiduciary 

The next strategy along the spectrum is the transit agency 
acting as fiduciary. The transit agency views itself as a guard
ian of public trust in the admini ·tration of an inve ·tment 
program. Tran it agency holdings could be managed to max
imize the long-term benefit to the taxpayers with the greatest 
return on agency investment. The rationale behind this approach 
is that the transit agency can maximize the long-term return 
while promoting economic development for its transportation 
investment. The transit agency adopts strategies to recover 
value gains through holding land and capturing property value 
increases. For instance, the transit agency could purchase and 
hold land in a land bank to capture value for future devel
opment, see access rights, and provide loans for qualifying 
private development. 

The sale of access rights involves a charge for access to the 
tran it ystem for developments larger than a given threshold 
size. Traffic impact fees paid by developers would cover addi
tional costs created by the traffic impact of those projects and 
the need for additional transit services. Payment may be in 
the form of cash, land, service, or developer-constructed local 
improvements. The fees could be set in proportion to the trip 
generation, square footage, or other factor of a development. 
TlF used to pay for transportation improvements could be 
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viewed as a type of fee system. An advantage of this fee system 
is that the fees are not related to the timing of a transportation 
project because they are collected when the development occurs 
rather than when the transportation project occurs. 

The transit agency would maximize revenue and provide a 
means to recover value generated by its projects. Policies can 
be uniform throughout the area so one community would not 
have an advantage over another. Fees can directly place the 
cost of transportation improvements on uses that generate the 
need for the improvements. Direct access to a transit system 
has a real value and this approach can provide a mechanism 
to capture the value. However, the agency can wind up hold
ing too mu h land through speculation and be criticized for 
unfair competition with the private sector. For these reasons, 
involvement in land purchases and sales would have to be 
carefully controlled. Fee sy ·tern have a disadvantage becau e 
they impo e a fee, where in the past fee did not exi t and 
may be viewed as unfair to new projects. In addition they 
may cause jurisdictional problems with local government, 
especially for projects that have a major impact, but are not 
located directly in the affected community. 

The following is an example scenario for a fiduciary 
strategy: 

• During the initial construction period of a light rail line, 
the tran it system acquires vacant pr perty in the vicinity of 
several stations located near the edge of the central business 
district. The property is land that was taken for the project 
and contains parcels with vacant buildings. The property is 
leased for parking and eventually sold to a private developer 
for an apartment complex. Residents of the apartment com
plex are heavy user of the light rai l line for commuting into 
the central busine s district, outlying shopping centers, and 
employment areas. 

Development Corporation 

Another active strategy is the establishment of public trans
portation development corporalion . These independent 
govemment-auth rized but autonomous agencies could encour
age and assist development related to pu.blic trau portation 
projects. Projects would be identified by the development 
corporation. Negotiations would be made by the corporation 
on the basi · of market factor , and the benefit would operate 
a better environment with a higher return on investment. 

Two types of development corporations are possible: (a) a 
corridor development corporation cou ld be establi ·hed that 
would invest in a particular public transportation corridor, 
and (b) an area-wide development corporation would seek 
private ector devel pment to be related to public 
rran portation project throughout the community. 

The advantage of a development corporation strategy is 
that it is a single-purpose agency that would concentrate all 
of its efforts on facilitating joint development. The agency 
would be able to put together projects and serve as a bridge 
between the public and private sectors. This approach may 
be applicable only to a limited number of projects and may 
require considerable lead time to becolne effective. Ct could 
be viewed a a competitor t private development , but with 
a properly defined charter, it could be a positive influence. 
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Example scenarios of the use of transit development 
corporations include 

•A light rail system i' being built in a city. A corridor 
development corporation is formed. le has acquired an aban
doned 200,000-ft2 food manufacturing plant and 50 acre on 
the northwest side of the city , which i- adjacent to the right
of-way and a state highway. A kiss-and-ride lot park-and
ride I t, and a bus transfer center wiJl be developed. Tbe cor
poration is marketing the building ei ther as offices or a specialty 
shopping center and will connect the talion to the building 
with a glass-enclo ed walkway. EDA , industrial revenue bonds 
(IRB), and the corporation's own bonds will be used. 

•The air rights over the major downtown station will be 
developed a · a parking (500-car) , office (20 ,OOO-ft2) and 
retail and bus transfer ·tation (20,000-ft2). The righr · are pro
vided free to the developer in return for station connection. 
to the street, tation areas within the new buildings, as well 
as other planning considerations. 

Agency as Developer 

In the last strategy, the transit agency assumes an entrepre
neurial role to become a developer in its own right. The tran it 
agency would purchase land, plan, finance, execute, and man
age projects for profit. Market considerations determine the 
investment and the benefits are measured by return on invest
ment. The transit agency would be limited to projects that 
were in the overall public interest. 

The advantage of this approach is that the 1ransi1 agency 
both assumes ri k as well as receives benefit from its project . 
The tran it agency would be able to exercise control in order 
to meet overall goals. The di advantage are that this type of 
control may provide unfair competition with the private sec
tor and that there may n t be experti e availab.le t carry it 
oul on a wide scale. Competition between area c uld lead 
to politically acceptable but ccooomically unsound projects. 
In addition, the extra level f bureaucracy and the require
ments for an open proces may inhibit projects more than it 
helps them. 

Example scenarios of the agency ;is developer strategy include 
the following: 

• A transit agency needs new office facilities and purcha e · 
a tra ·t of land near one of it · tation . A new building that 
will be occupied by the transit y tern (40 p rcent o.f the space) 
and by private firm will be con tructed at the site. The build
ing will include retail shops on the first two floors. The transit 
agency finances the building through b nding and capital grants. 
The bond are pai.d back througb rental income at the 
property. 

• A new garage and central maintennncc facility are needed 
by the tran it sy. tem. A large ite i available and a new facility 
is built. The new garage i als used for maintenance by the 
city sanitatio11 depaJtment, a private chool bus operation, 
and several handicapped vehicle operator . pace i lea cd 
out lO che use r . . A ·y tem 1s developed to enable the transit 
system to perform maintenance activities for the other users 
and the ther users to do other work for the transit system. 
A centralized parts depot is used by all ag ncies that occupy 
the building. 
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KEY CONCEPTS 

A major output wa the extensive development f guideline 
for transit tops and station . These guidelines range from 
basic que. ti on of sy ·tern planning, uch a location , joint 
development opponunitie and intcrmodal connectivity, to 
issues of site planning taLions building design, and operating 
and maintenance. Issues and guidelines also apply to a variety 
of location and m de -centrn l area rail terminals. neigh
borhood rail talion , Iran it mall , park-and-ride !ocati ns, 
tran fer centers, and local bu tops. Each faci lity ha a market 
that can generate an envi ronmental respon ·e. " en a local 
bus . top can contain a n •w pa1 er box and helter. Becau e 
of space limitations, it is impossible to include all of these 
ideas. Noneth le s, it is po. sible to summarize certain key 
concepts that emerged from the study. 

Take the Customer Viewpoint 

Transit services exist to serve the needs of their users. Transit 
facility planners and designers need to think like users and 
understand what barriers and difficulties users encounter and 
seek ways to overcome them. 

Seek Out and Use Expertise in Development and 
Property Management 

To maximize potential for joint development and shared facil
ities, working with people who fully understand the devel
opment process and how ro m1;1k 1 r ject successful is help
ful. One cannot expect r a.I estate pe pie to be knowledgeable 
in the nuances of public (ran il, or expect transportation plan
ner to design successful retail or commercia l projects without 
ome help. 

Use Site Selection To Create Value 

Location of stations can follow two approaches. First, stations 
can be located to serve well-e ·tabli · hed neighborhoods. 
Developers . hould find station sites in neighb rhoods that 
have a mix of high residential densities and commercial devel
opment within the market area around the proposed station. 

An alternative approach is to locate stations in underde
veloped areits r stimulate n w growth and development. New 
development may foll w in the ~ rm of high-d n ·it residen
tial, shopping centers, and office 1 ace ( ee Figure.). Tran it 
service could be integrated with other land u es a! the site l 
maximize access to re idences and activity centers within the 
market area. This acce sin turn could stimulate further devel
opment in the urrounding neighb rhoo I. In such a situation 
tbe transit sy rem hould be actively involved in eeking devel
opment projects. Land banking at station ites may b a way 
to help influence future development proj ct . 

Understand Market Areas 

Studies have shown that the average driving access distances 
for express bus ridership generally range from 3 to 6 mi, 
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FIGURE 3 Key concepts: use of vacant areas 
and market areas. 

depending on distance from the central business district (CBD). 
Auto-based access for rapid transit has been shown to vary 
with the distance of the station from the CBD. Median access 
distances range from 2.5 mi at 10 mi from the CBD to 5.0 mi 
at a distance of 40 mi from the CBD. 

Average driving distances will be greater for park-and-ride 
facilities at the route terminus than at those located along the 
route. At intermediate stations, the market area for park
and-ride facilities is larger in the direction away from the CBD 
(or other terminal node) because passengers are reluctant to 
backtrack to the facility. 

Pedestrian access distances generally are not greater than 
V2 mi (see Figure 3). The distribution of passengers choosing 
to walk to the station decreases rapidly with distance. Activity 
centers should be placed well within the V2-mi limit. 

The boundaries of the walk-based market area will reflect 
the street network due to limited path choices for pedestrians . 
In grid systems, the market area will be diamond-shaped. 
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However, the shape and extent of the market area can be 
altered by the following modifications: 

• Introduce mid-block crosswalks and grade-separated 
walkways over busy streets; 

• Alter signalization at intersections to increase pedestrian 
times traveling in the direction of the station; and 

•Provide exits at each end of the platform (3 ,4). 

Increase Consideration of Transit in Commercial 
Development Decisions 

Although transit access is often a low-priority factor in the 
site selection by most developers, it will become increasingly 
important as traffic congestion increases and conditions to 
mitigate traffic are levied on new developments, or if energy 
costs increase substantially. 

When a new development is located within an existing activ
ity center , the cost of providing public facilities and service 
to the development will be lower than if it is located in an 
undeveloped area. Transit systems should encourage com
mercial and industrial development to locate in existing urban 
activity centers, where public facilities and services are al
ready in place or needed improvements can be provided 
cost-effectively. 

Clustering activities also results in a concentration of trip 
ends. For example, when a recreation complex, health unit, 
public library, and senior citizens' center are all situated adja
cent to a shopping mall, the transit routes that serve the 
shopping mall also allow people to travel to the other activity 
centers without transferring (5) . 

Actively Seek To Have Transit Needs Considered in 
the Land Use Design Process 

The incorporation of transit route planning early in the land 
use design process will , in most cases, ensure that walking 
distances to transit are kept to acceptable levels. Community 
planning and road system design should also provide for the 
incremental extension of transit routes without the need to 
restructure or substantially revise existing service. 

The following guidelines may be useful in planning a street 
network which can be efficiently served by public transit: 

• To connect clusters, design arterials, and transit service 
in advance of development; 

• Encourage neighborhood and service area designs that 
minimize street lengths and the percentage of area devoted 
to streets; 

• Apply suitable roadway geometries to accommodate bus 
turning maneuvers; 

• Ensure that streets identified for possible transit usage 
be structurally capable of supporting the weight of transit 
vehicles ; 

• Sidewalks should be provided on at least one side of the 
street carrying transit. Sidewalks and an attractive pedestrian 
environment are particularly necessary on collector and 
arterial roads; 

• Bicycle access to transit centers, park-and-ride lots , free
way flyer stops, and other major bus stops should be encour
aged by local jurisdictions . Wide curb lanes (13 ft, minimum) 
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or striped bike lanes should be considered for major streets 
leading to transit facilities (5) . 

Maximize Joint Development Opportunities 

Transit terminals can present significant opportunities for major 
joint development activities. The large volume of people using 
a station provides a market for retail activities, office com
plexes, and hotels. In a number of cities, major development 
projects have been implemented in coordination with transit 
terminals (Figure 4). The results can be mutually beneficial 
with successful private development supported by transit activity 
and increased transit system usage related to more intensive 
land use activity. Cost sharing by the private sector or pay
ment for access rights can be a major source of funding to 
the transit system. 

If possible, station locations should be coordinated with 
strong retail centers and the development of proposed centers . 
Connections to these centers can be retail oriented . In more 
severe climates, these links, both underground and above
ground , may stretch for a number of blocks and even connect 
separate station locations. 

Facilitate Pedestrian Access to Stations 

The maximum walking access distance has generally been 
observed to be lc.ss lhan l/2 mi. Passenger demand will be 
significantly influenced by the level of office and retail space 
available within a half-mile walk of the station. Since the 
distribution of passenger demand over distance follows a dis
tance decay function, passenger demand will be strongly influ
enced by the level of activity within the immediate vicinity of 
the station. For activity centers located further from the sta
rion, pedestrian linkage to transit can be facilitated by 
extending the pedestrian range. 
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• Introduce open spaces and walkways within blocks to 
reduce network distances to the station-particularly in the 
direction of demand generators such as high-density office 
and retail developments ; 

• Introduce midblock crosswalks and grade-separated 
walkways over or under busy streets; 

• Construct enclosed skyways or underground walkways in 
cities with cold winter climates; 

• Alter signalization at intersections to increase pedestrian 
times traveling in the direction of the station ( 4 ,6). 

Maximize Connections to Other Modes of Travel 

Transit facilities can serve as the focal point of large transit 
systems for a variety of modes. The station can serve as the 
primary connection between commuter rail service from the 
suburbs and local rail service in the form of either heavy- or 
light-rail service. This extends mobility for incoming travelers 
within the city. Connections should also extend to local and 
express bus service. Specifically, the station should consider 
the following: 

• Provide off-street auto access for parking and for drop
ping off passengers. Where possible, include parking struc
tures with access to the station, surrounding office buildings, 
and shopping centers. 

• Provide platforms both for commuter and heavy-rail lines, 
light rail, am! bus stops in the station or station vicinity with 
clearly defined pathways between them. 

• Align local bus routes within the immediate area to serve 
the station. Where possible, construct bus bays and passenger 
loading areas within the station development. 

• Provide intermodal transfer passes to increase passenger 
mobility throughout the system. 

• Provide areas for taxicab and specialized handicapped 
vehicle pickup around the station. 

STATION 
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~D 
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~/ E.NTRP..NC.'E.. 
E.X. IT 

FIGURE 4 Key concepts, integrated development, and pedestrian access. 
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• Provide additional space for other modes involving un
scheduled service, such as charter buses and limousine service, 
to maintain easy access to the station . 

Design in Context of Surrounding Areas 

Design of the site should be linked with the district in which 
it is located. A local identity for the system must be provided. 
An image that is easily recognizable and comfortable, as well 
as convenient to access from the surrounding community, is 
a prime consideration. 

• Consider the means of access, traffic characteristics, site 
flow, layout, and location of access streets. 

•Design in accordance with topography , demography, sur
rounding land uses, street axes, existing focal points, land 
buffering, visual relationships, facades, historic references, 
and landscaping. 

• The potential for expansion must be considered in the 
initial planning decisions . 

• In areas of high density there is often minimal open space. 
If possible, provide high-density open space as part of 
terminals in these areas. 

• Provide for less formal vending activities at entry plazas 
of stations. This includes itinerant sellers, kiosks, and seasonal 
pushcarts (7,8) . 

Separate Pedestrian/Vehicle Domains 

Primary consideration should always be given to pedestrians 
in station areas-safety and convenience. Because of the large 
number of riders in CBD areas, provision must be made for 
distinct, conflict-free pedestrian circulation in the site planning. 

• Pedestrian paths and circulation should be separated from 
vehicle circulation and rights-of-way as much as possible and 
designed for direct access to and between modes. 

•Any crossings should be adequately marked with accept
able forms of barriers, including fences, walls, and elevation 
differences. 

• Priority in design is always focused on pedestrian flow as 
opposed to vehicle movement (9,10) . 

Create Space for Special Events 

A transit facility can be an urban gathering place for special 
events and temporary uses . These could include festivals and 
street fairs (e.g., noon time concerts, art fairs, ethnic food 
festivals, flea markets, and open air displays of civic infor
mation) as well as seasonal or part time operations (e.g., food 
pushcarts, flower vending, and street musicians). Active use 
of the area near transit facilities generates community spirit 
as well as usage of the transit system. Activity can be sought 
by local businesses or civic associations, or coordinated through 
a downtown management district. 

Provide a Functional Facility 

The functional design of a station is the most critical of all its 
attributes. The large number of people using stations at peak 
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hours provides a demand that will stress the station. The 
feasibility of designing to the highest levels of service to meet 
these loads is prohibitive. A lower standard with high pas
senger loads requires that functional station planning must be 
carefully done . 

• Platforms and waiting areas should be designed to a high 
level of service in circulation, waiting, and queuing; 

• Provide access for handicapped persons to all areas; 
• Provide bathrooms and trash receptacles; 
• Provide a safe, secure feeling for users through open design 

and good visibility; 
• Provide materials that are highly durable; 
• Plan for phased replacement of materials and systems 

over the building's life cycle through the use of a replacement 
reserve fund; 

• Use high quality materials and design; 
• Provide sufficient areas of landscaping; 
• Provide skylights or visual access to outdoors wherever 

possible. 

Provide Orientation and Systems Information 

A transit station can have a level of complexity, in terms of 
the number of routes and connections, that requires a high 
degree of explanation . The number of users in such a center 
is high and some will be unfamiliar with the system. 

• Provide overall system routing, fares, and local area 
information at a central location in the building; 

•Provide individual route information-a schedule and 
route map-at individual bus queuing areas; 

• Provide an active sign board identifying departure time 
of buses; 

• Provide information services such as a dedicated tele
phone line or electronic information board in low volume 
centers, or a manned booth in heavily used facilities (11,12). 

Provide a High Degree of Passenger Safety 

A transit station is a busy environment at peak hours , espe
cially with a timed transfer system in which many vehicles 
arrive at the same time. The number of elderly passengers 
also dictates safety requirements. 

•Provide easily visible and tactile safety strips at edge of 
platforms; 

• Provide guard rails and guide rails to control circulation 
at points of crowding; 

•Stop signs, crosswalks, and control signals should be ap
propriately used where pedestrian traffic crosses automobile 
and bus traffic ; 

• Consider the needs of special user groups, such as hand
icapped, children, elderly, etc. With passenger volumes high 
at stations, the conditions of crowding and crowd flow may 
cause problems for these groups (13). 

Provide a High Degree of Passenger Security 

A high proportion of transit riders are elderly persons and 
women. These groups are often the victims of criminal activ-
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ity. Increased ridership will result with the perception that 
the transit system is a safe system. 

• Provide a design that facilitates surveillance of station 
facilities. This includes an open design, avoidance of hidden 
areas, and high levels of lighting. 

• Minimize usable areas and entrances to station at times 
of minimal travel demand . 

• Provide transit personnel at station whenever possible. 
Provide electronic surveillance at times station is unmanned. 

• Retail uses, amenities, and other activities will increase 
security by concentrating and increasing the number of users 
of the facility (14). 

Design for Flexibility of Use 

The configuration of a transit station and supporting uses 
should be adaptable to new conditions and usages. Most regional 
shopping areas are remodeled as often as every 5 to 7 years 
and the same could apply to transit facilities. Flexibility should 
be designed into a station so that the transit agency and ven
dors can quickly change their configuration to respond to a 
changing market (15). 

•Provide an open plan in the building and concourse area 
that allows for future modifications; 

• Provide for a generous use of space to accommodate future 
contingencies; 

• Provide utilities that have the capacity to supply addi
tional growth and change; 

• Ceiling heights should be used that will allow for future 
changes; 

• Reserve areas with knockout panels for future expansion 
and development. 

Provide Adequate Maintenance 

General maintenance of transit facilities, stops , and shelters 
should be done on a regular basis. Bus shelters deteriorate 
to a poor condition that detracts from the neighborhood and 
gives a poor image of the transit system. Glass or plastic panels 
in shelters should be replaced if they become scratched or 
discolored and schedule and route information should be 
updated regularly. Graffiti and broken glass should be cleaned 
or replaced immediately to prevent further damage. 
Graffiti-resistant materials should be used as necessary. 

Vending machines, newspaper boxes, and public tele
phones all can be placed in conjunction with local stops. The 
transit system should require a minimum level of maintenance 
for them and should be able to order their removal if they 
arc poorly maintained. 

Advertising may be placed at local stops, shelters, or benches 
if in accordance with transit system policy. To maintain a good 
transit system image, performance standards and aesthetic 
standards may be necessary in the advertising contract . 

CONCLUSIONS 

The concept of market-based design of transit facilities has 
been summarized. Basic principles for facility design and 
alternative policies for public and private development were 
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presented along with key concepts for facility design. The 
fundamental viewpoint is that the market-the customers of 
public transit-should be the driving force in decisions made 
regarding planning, location, design , operations, and main
tenance of public transit facilities. A symbiotic relationship 
can be developed between public transit and private activity 
for the mutual benefit of each. 

ACKNOWLEDGMENTS 

This work was sponsored by an UMTA university research 
and training grant. 

Many people provided useful input into this report, either 
directly or through viewing the results of their work in the 
field. They include transit planners and officials in Washing
ton, Portland, Chicago, San Francisco, San Diego, Miami, 
and other cities. Special thanks to Norm Paulhus and Ron 
Jensen-Fisher of the U.S. Department of Transportation and 
Bob Dunphy of the Urban Land Institute. 

REFERENCES 

1. H. Rabinowitz, E. Beimb rn, P. Lindquist, and D. Opper. Mar
ket Based Transit F11cilit • Design. Report DOT-T ... ~9-12. UMTA, 
U.S. Department of Transportation, Feb. 1989. 

2. E. Beimborn, H. Rabinowitz, and C. Lindholm. Public/Private 
Cooperation: Transportation Investment and Real Estate Devel
opment. Wisconsin Department of Transportation, Madison, June 
1985. 

3. M. G. P. Stringham. Travel Behavior Associated with Land Uses 
Adjacent to Rapid Transit Stations. /TE Journal, April 1982, pp. 
16-18. 

4. B. Pushkarev and J. M. Zupan. Urban Rail in America. Indiana 
University Press, Bloomington, Ind., 1982. 

5. S atrl Metro Transit. Encouraging Public Tnmspw1a1io11 Through 
£ffec1ive Lflnd Use Ac1io11.L Reprinted by Technology , hari ng 
Program. U .. . OepRrtrncnt of Transportation . May 1987. p. 33. 

6. D. W. choppcrt and W. S. Hera ld . Pedestrian Range as Related 
to Trnnsil . tmion <tnd 111cir Jmmcdinte urroundings. Tra11s
porta1io11 Engineering. March 197 . pp. 13- 15. 

7. J . J . Fruin . Passenger /11for111mio11 Sy tems for Transit Tmnsfer 
Facilities. Transportation Research Bourd , National Research 
Council, \Vashington, D.C., 1985, p. 90. 

8. J. R. Algai r anti A . Lenney. One Reading Center, Philadelphia: 
Playing the High-Risk Development Game. Urban Land, Jan. 
1985, pp. 8- 10. 

9. D . Appleyard and H. E. Abell, Jr. BART Stations: Environ
mental Assessment Methods. EDRA Joumal, No. 5, pp. 273-
283. 

10. S. J. Pe terse n and R . 1-1 . Braswell. Planning and D esign Guide
lines~ r Mode Trnnsfcr Facilities. 1i't1/Jic Quarterly , ol. 26, No. 
3, July 1972. pp. 405- 423. 

11. Crosby, Fletcher, and Forbes. A Sign Systems Manual. Studio 
Vista, London , 1970. 

12. J. Follis and D. Hammer. Architectural igning and Graphics. 
Whitney Library of Design, New York, 1979. 

13. J. J. Fruin. Pedestrian Planning and Design. Metropolitan Asso
ciation of Urban Designers and Environmental Planners, Inc., 
New York, 1971, pp. 72, 79, 84, 96. 

14. 0. Newman. Community of !merest. Anchor Books/Doubleday , 
Garden City, N.Y., 1981, p . 143. 

15. K. Lynch. Good City Form. MIT Press, Cambridge, Mass., 1981. 

The opinions expressed are those of the authors and not necessarily 
those of the project sponsor. 

Publication of this paper sponsored by Committee 011 lntermodal Transfer 
Facilities. 


