
 
 

RESIDENTIAL PARKING 101: 
READ-AHEAD MATERIALS FOR 
RESIDENTIAL PARKING WORKING 
GROUP MEETING TWO 
 

Click on the following headings to jump to sections of this handout 

Parking in the Context of Other Transportation Modes 

Parking Demand, Supply, and Cost 

A Brief History of Parking Requirements for Multifamily Housing in Arlington 

 

In preparation for the “Parking 101” portion of Residential Parking Working Group Meeting Two, staff 

have assembled a set of texts that cover basic parking concepts. 

Note that these texts discuss zoning in various ways. While the Residential Parking Working Group is 

working on policy guidance for Site Plan development and Unified Coordinated Mixed-Use District 

permits, these types of special exceptions are contained in the Arlington Comprehensive Zoning 

Ordinance, and staff believe that knowing more about the zoning code’s requirements will provide 

useful context. 

Additional Reading 

For those who would like to read more on the basics of zoning and land-use regulation in general, as 

well as the Arlington Comprehensive Zoning Ordinance, please see the excerpt from Meck, Wack, and 

Zimet (2000; “Zoning and subdivision regulations”). 

A longer exploration of the costs of building off-street parking can be found in Chapter 6 (“The Cost of 

Required Parking Spaces”) of Donald Shoup’s 2005 work, The High Cost of Free Parking.  

Both texts are available on the “Documents” page of the Residential Parking Working Group web site 

under “Working Group Meeting Two” 

 

 

  

 

https://commissions.arlingtonva.us/residential-parking-working-group-documents/
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Parking in the Context of Other Transportation Modes 
Arlington residents benefit from the presence of a variety of transportation modes including Metro, buses, Capital Bikeshare, carsharing 

services, as well as facilities that make riding personal bicycles and walking easier and safer than in many communities. Though this illustrative 

drawing does not show off-street parking or Metro, it captures some of the range of transportation modes that Arlington residents use to move 

from place to place, and reminds us that driving (and parking) are choices made in the context of a range of modes.

 

Source: National Association of City Transportation Officials. "Downtown Thoroughfare". Urban Street Design Guide. Accessed 7 October 2016. <http://nacto.org/publication/urban-street-design-
guide/streets/downtown-thoroughfare/> 
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Parking Demand, Supply, and Cost 
Includes: 

Weant, Robert A. and Herbert S. Levinson. 1990. Parking. Washington, DC: Eno Transportation 

Foundation. pp. 5-13, 35-41 

Environmental Protection Agency. 2006. “Parking Spaces / Community Places: Finding the balance 

through Smart Growth solutions.” January. Report EPA 231-K-06-001. Washington, DC: 

Development, Community, and Environment Division. pp. 1-11. 

Victoria Transport Policy Institute. “Parking Evaluation: Evaluating Parking Problems, Solutions, Costs, 

and Benefits.” TDM Encyclopedia. Updated 12 September 2016. 

<http://www.vtpi.org/tdm/tdm73.htm> 

Editor’s Note 

These three texts provide introductions to fundamental concepts of parking supply, demand, zoning for 

parking, and cost.  

As two texts written 16 years apart, the excerpts from Parking (1990) and “Parking Spaces / Community 

Places” (2006) not only cover parking fundamentals, but also demonstrate how many of the issues and 

concerns in planning for parking have remained the same over recent decades. Though the authors of 

the two texts may have chosen to emphasize or order the information that they present in different 

ways, a close reading reveals that both readings deal with environmental impact, the cost of parking, 

and the relationship between parking and other modes of transportation. 

The third excerpt, from “Parking Evaluation: Evaluating Parking Problems, Solutions, Costs, and Benefits” 

(2016), goes into further detail on the subject of parking demand and the factors that influence it.  
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CHAPTER2 

Policies and Programs 

Every community has parking policies that 
are stated or implied. Some policies cover the 
entire community, while others are limited to 
the city center or designated areas. Parking 
policies take the form of zoning ordinances, 
policy statements, administrative arrange
ments or specific actions. They normally gov
ern bow much parking should be provided, who 
should develop it, how it should be financed, 
where it should be placed and bow it should be 
operated. Policies also set forth basic design 
requirements, often including aesthetic or 
appearance considerations. 

Parking policies normally are an outgrowth 
of economic, political, and historical circum
stances. They vary among cities and are influ
enced by each city's goals and objectives (devel
opment patterns, financial resources, and in
vestment climate), by street traffic conditions, 
and by transit availability and use. 

This chapter discusses public policy consid
erations - those affecting downtown parking 
in particular. It focuses on the basic questions 
of supply, price, financing, and management: 
• When, where and how much parking should 

be provided? 
• How can it complement other transport 

decisions? 
• Who should provide and operate parking? 
• How can needed parking be financed? 

Answers to these questions vary, but in all 
e,.ee, public policies should be clear, consis-

tent, and compatible with local needs. They 
should reflect community objectives, financial 
feasibility and political reality. 

ISSUES AND CONCERNS 

Public policies affecting the quantity, loca
tion, cost, and availability of parking have 
been marked by changing attitudes over the 
last several decades. Parking is increasingly 
recognized as not only an essential part of the 
overall tTaDsport and land development sys
tem, but also as a means to help realize various 
community objectives. These objectives may 
include achieving ambient air quality objec
tives, reducing traffic congestion, reinforcing 
transit ridership, or attracting private 
investment. 

Policies and regulations governing parking 
are hardly a new practice. For years, cities 
have regulated on-street parking. Zoning 
powers have been used since the early 1900s to 
define the amount of parking that must be 
provided in cof\junction with new development 
to ensure that new development provides ample 
space to serve its own needs. 

Until the mid-1970s public parking polices 
were primarily intended to enhance the use of 
private automobiles. It was often assumed that, 
when it comes to parking, more is better. This 
attitude has changed in most larger cities. 
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6 Policies and Programs 

Reasons underlying this change include: the 
desire to reduce traffic congestion, the need to 
conserve spending, government mandates to 
meet air quality requirements and minimize 
air pollution, the concern over possible future 
energy shortages, and the obligation to protect 
public investments in transit systems and other 
infrastructure. Demands for preferential treat
ment by various user groups such as retail 
businesses, downtown employers, developers, 
and property owners have also influenced this 
change in attitude. 

These concerns have encouraged local juris
dictions to think more systematically about 
their parking, especially in the city center. A 
number of cities have decided to limit the 
growth of their downtown parking supply, 
especially where express transit service is 
available. Some cities permit new development 
to provide less parking when acceptable tran
sit access is within reasonable walking dis
tance. Some encourage carpooling and van
pooling while discouraging single-occupant 
vehicle travel. Others give incentives for en
couraging certain kinds of travel (i.e., shopper 
visits, tourists during off-peak traffic times) 
and provide special parking for other kinds of 
trips, such as all-day commuter parking at the 
central business district (CBD) fringes. More 
recently, cities have expanded their role to 
exert stronger controls over how parking can 
be used (availability of space to particular types 
of parkers, for instance), the maximum as well 
as the minimum amoWlts of parking that can 
be provided, and the charge for using parking 
space. 

These broadening policies reflect a growing 
recognition that "parking management" and 
regulation can be valuable means in helping to 
realize broader community transport, develop
ment and quality-of-life objectives. Public atti
tudes, costs and community policy objectives 
will influence the appropriate response to 
specific parking questions. 

Varying Perspectives 

Parking decisions affect land use and devel
opment patterns, as well as travel behavior. 
Thus, parking is a complex policy issue involv
ing many interests and viewpoints. 

Community policies must reflect a broad 
range of urban parking perceptions. The aver
age motorist wants to park as near as possible 
to the intended destination, while having 
complete assurance of safety - all at a mini
mum cost. In most locations, businesses and 
employers view parking as an economic neces
sity, especially those that depend on attracting 
customers (clients, patients, students, visitors, 
passengers, etc.) to their place of business. 
Without an adequate supply of convenient and 
affordable parking, most businesses also find it 
difficult to attract and retain professional 
staffs and employees. 

Landowners and developers associate park
ing with helping to make a development more 
marketable. Parking provides access and lends 
an ingredient necessary for the success of most 
existing and proposed developments. Adequate 
and attractive parking makes favorable devel
opment financing more obtainable, as well as 
adding assurance for more attractive invest
ment returns. 

Urban residents often view parking with a 
degree of emotion. On-street space for parking 
is nearly always interpreted by residents as an 
implied right of residency. Emotions can flare 
when this space is usurped by others, or when 
otherwise legal curb parking is periodically 
prohibited to facilitate traffic movement or 
snow removal. In neighborhoods of predomi
nately single-family homes with provision for 
off-street parking, residents can be provoked 
by "outsiders" parking along streets fronting 
residential properties. Spillover parking into 
residential neighborhoods from nearby com
mercial, institutional or recreational traffic 
generators is a problem of increasing concern 
around city centers and in mature suburban 
areas experiencing land-use changes and traf
fic growth. 

From the pedestrian's standpoint, parking 
can be undesirable if it blocks walking paths or 
increases walking distances. Frequently un
recognized by the pedestrian, but potentially 
disastrous to the unaware, are the safety impli
cations of parking. Dlegally parked vehicles 
can block sight distance necessary for safe 
pedestrian and vehicular crossings. Improp
erly designed and/or controlled parking facili
ties can invite pedestrian accidents. 

Among elected officials and government 



agencies, parking is viewed with differing atti
tudes. Most recognize the necessity of provid
ing some amount of publicly assisted parking, 
and are willing to exert and enforce their regu
latory powers over public and commercial park
ing to varying extents to help accomplish 
community objectives. Within these broad 
areas of agreement, however, there is much 
room for divergent views and policy conflicts. 

Over the last two decades a marked change 
has occurred in local government attitudes 
toward parking. Prompted by concerns for 
traffic congestion, air quality and financial 
resources, parking policies are increasingly 
used to help achieve a variety of community 
objectives. Local government, however, must 
be responsive to a multitude of special interest 
groups and organizations. Compounding the 
problem of satisfying this diverse constituency, 
is the fact that a community's parking policy 
actions are limited to the confines of its own 
jurisdictional boundaries. And, within these 
boundaries, much competition exists between 
the city center and outlying suburban areas. 

Local government must carefully consider 
the ramifications of parking policies. For ex
ample, parking pricing policies intended to 
bolster needed revenues and increase transit 
patronage or ridesharing may make it difficult 
for downtown employers to attract lower paid 
clerical workers, many of whom perceive them
selves as extremely auto-dependent. The ulti
mate result could be to drive CBD employers to 
suburban settings or other jurisdictions. 

Polley Conflicts 

Potential conflict exists between auto-oriented 
development and transit in large cities, and be
tween publicly provided parking development 
and the capacity to afford such improvements 
in smaller cities. In all cities there is a need to 
provide enough parking to sustain existing ac· 
ti'rity and attract new development, but addi
tional spaces should neither undercut transit 
ridership, nor the city's financial ability to 
meet other public needs and obligations. 
~eving the proper balance between these 
ili:tl'eriQg objectives is essential. 

Balancing the sometimes conflicting objec
tbea calls for a careful assessment of the needs 
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and consequences of providing parking - for 
clear understanding of both short- and long
range impacts. It is important to assure the 
economic vitality of the community while si
multaneously complying with air quality re
quirements, reinforcing transit ridership, and 
protecting the city's bonding capacity. 

Key Issues 

Parking policy analysis should openly and 
objectively seek answers to questions such as 
the following: 

1. What are the community development, 
transportation and environmental goals 
for downtown and surrounding areas? 

2. What distribution of parking facilities is 
desired in regard to land-use intensity, 
demonstrated parking needs, existing or 
proposed transit services, and available 
and proposed roadway access capacity? 

3. What are the individual worker, shopper 
and visitor parking requirements of 
subareas that might lead to a differenti
ated policy regarding the provision or 
prohibition of parking? 

4. What opportunities exist for sharing 
parking between generators having non
concUJTent parking demand timeframes? 

5. How can parking serve as a catalyst for 
desired development? 

6 . What are the effects of parking on the lo
cation and design of transportation sys
tem improvements, both existing and 
proposed? 

7. Should parking be provided for all people 
who want to drive into the CBD, or should 
it be rationed in some specified manner? 

8 . Who should develop, finance and operate 
parking facilities? 

9 . What public-private joint developments 
or working relationships are desirable in 
developing, financing and operating 
parking? 

10. Should parking lead or foUow new 
development? 

Answers to these questions vary from city to 
city. They will reflect the rate and intensity of 
CBD development, reliance on public transit, 
limitations in street capacity, air quality re
quirements, fiscal resources, and community 
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attitudes and antecedents. These factors also, 
influence parking programs and management 
actions used to implement policy. 

Downtown Policy Choices 

An issue facing the city center in larger com
munities today is whether "to park or not to 
park.,. More precisely stated, the basic ques
tion is where to park. 

In most larger cities commuter work-trip 
parking represents the basic problem since it 
accounts for most of the space use, and repre
sents the principal CBD trip purpose. It not 
only preempts parking space from people com
ing downtown for other types of trips, but it 
also adds to peak-hour traffic congestion on 
streets and expressways serving the city 
center. 

The problem is compounded by continued 
growth of the urban core. Most downtown 
growth represents increases in office space and 
employment with relatively little increase in 
retail or recreational activities. There are 
exceptions, but the trend is clear. It implies an 
increase in demand for CBD parking and radial 

r··---------·----~ 
I OUTLYING I 

highway capacity if appropriate alternatives 
are not provided. 

The challenge in most larger cities, there
fore, is how best to serve commuter parking. In 
some cases, market forces will meet the chal
lenge, but parking demand characteristics and 
land cost relationships limit the extent that 
private interests are willing to meet commuter 
parking needs. Implicit is strategic public in
tervention. 

Downtown parking and express transit
related parking are complementary; an in
crease in one implies a decrease in the other. 
Commuter parking may be provided (1) in the 
CBD core where it could preempt short-tenn 
space and land available for higher use; (2) on 
the CBD perimeter where it could impact ra
dial highway requirements; or (3) at outlying 
express transit stations (Figure 2.1). 

The choice of parking options will depend on 
the nature of each community: the city center 
type and employment intensity; reliance on 
public transport; and the availability of mean
ingful access a1ternatives. 

Three basic ci ty center types can be 
identified: 

1 . Extensiuely Transit-Oriented - Over 60 
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Rgure 2.1. Commuter partdng policy options 



percent of peak·person accumulation by 
transit (i.e., Boston, Chicago); 

2. Intermediate Transit Use - About 40 to 
60 percent of peak-person accumulation 
by transit (i.e., Atlanta, St. Louis); and 

3. Predominantly Automobile Oriented -
Less than 35 percent of the peak-person 
accumulation by transit (i.e., Tucson; Co
lumbia, South Carolina; Providence). 

The extensively transit-oriented cities per
mit the option of transferring downtown park
ing to outlying express transit stations. Such a 
policy, however, would have limited applicabil
ity in auto-oriented city centers that are heav· 
ily reliant on auto travel and where transit 
service is not competitive with the automobile. 

Development of meaningful downtown park
ing options for cities with intermediate transit 
reliance is not as clear-cut. Development of 
express bus and/or rail transit service is pre
requisite to an outlying park-and-ride pro
gram. Implicit are the basic questions: How 
will the city center and its hinterland change? 
Will (or should) travel to the core become more 
(or less) transit-oriented? 

POLICY AND PLANNING GUIDELINES 

Parking policy should reflect mobility and 
development objectives within the fiscal re
sources of the community. Goals should be to 
improve access, and to support downtown de
velopment and to maintain viable attractions 
and amenities. Policies should view parking as 
an important land use and service that benefits 
users, businesses, developers, and the general 
community. Implicit throughout is the role of 
parking both as an economic necessity and an 
essential public service. 

Policies, therefore, may have more than one 
objective. These objectives may include elimi· 
nating existing parking shortages, strengthen
ing the city center, and attracting new develop· 
ment. They also may include actions to sustain 
public transport, to make more efficient use of 
available street capacity and land resources, 
and to encourage economic growth and activity. 

Actions to control or manage parking often 
c:an be implemented quickly and inexpensively 
- attributes that make them attractive to 
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local government. Since many of these actions 
only r.equire modification of existing ordi
nances to implement, theTe has been a prolif
eration of regulations dealing with parking. 

The potentially significant and highly local
ized nature of the impacts associated with many 
parking policy changes makes it extremely 
important that planning encourage the input 
of all concerned interests and use current and 
accurate data. Possible institutional conflicts 
should be recognized and accounted for in the 
planning, implementation and operation of new 
parking controls. Implementation of new park
ing policies should be coordinated with other 
aspects of the transportation system, including 
the parking enforcement program and public 
tTansport. 

Most importantly, new or changed parking 
policies should be tailored to the needs of the 
individual community. Parking should comple
ment other modes of travel in maintaining mo
bility and reinforcing the urban economy. 
Parking policies must avoid unfairly penaliz
ing the CBD to obtain objectives that benefit a 
far wider spectrum of the community. Other· 
wise, problems of traffic congestion and air 
pollution are only shifted to other locations 
and the CBD problems of declining tax base, 
attracting affordable employees and maintain
ing or expanding economic activity are made 
more severe. 

General Guidelines 

The placement pattern and size of new public 
parking facilities should be planned to allevi
ate existing shortages, reinforce commercial 
activity, integrate with development projects, 
and serve anticipated growth - while not 
exceeding local economic realities. Policies and 
planning must recognize the city's needs and 
resources, and parking revenues and benefits 
derived from public provided parking should at 
least equal the public expenditure. Public 
parking investments should seek to leverage 
appropriate private sector responses. Within 
this context, the following planning and policy 
guidelines should be considered for local gov· 
ernments that have responsibility for develop· 
ing new parking. They are described in greater 
detail in subsequent parts of this monograph. 
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Demands and Priorities. Parking space re
quirements should reflect actual needs, and 
not provide excess parking capacity on specu
lation. Zoning should consider factors such as 
floor space/employee ratios, car occupancies, 
transit service availability, and the interac
tions among downtown land uses. Parking 
requirements can vary throughout the city 
based on transit availability and development 
density. Excessive parking zoning require
ments should be avoided. Parking for business, 
shopping, and entertainment activities (short
term parking) generally should be given prior
ity over parking for commuters Oong-term 
parking). In very large cities with extensive 
rail transit, it may be desirable to limit CBD 
parking space supply for all trip purposes. In 
these cities, zoning standards should specify 
both minimum and maximum requirements for 
each type of activity, based on proximity to 
transit stations, and development intensity. 
Commuter parking should be encouraged at 
outlying express transit stations. 

In smaller cities (i.e., Providence, New Ha
ven), about 75 percent of the long-term CBD 
parking demand should be met. If there are 
viable transit alternatives for workers, this 
proportion should be reduced as downtown size 
increases so that in large cities on1y short-term 
demands are met. 

Parking fee schedules should encourage 
short-term parking and high parking space 
turnover in centrally located CBD parking 
facilities. This policy would provide maximum 
convenience for persons driving to or from the 
downtown on business or shopping trips. 

Facility Coordination and Timing. New 
publicly provided parking should be coordi
nated with developments that are in process or 
in advanced planning. Publicly financed park
ing should not necessarily lead development as 
was often the case in the past. This is because 
many cities do not have sufficient financial 
resources for anticipatory or speculative park
ing developments. 

Parking should be coordinated with the road
way and transit systems. It also should be coor
dinated with pedestrian circulation facilities. 
Parking should be designed to improve mobil
ity while maximizing benefits of existing and 

future transportation investments. 
Scale of New Parking Development. In 

communities where resources are limited, the 
goal should be to provide as little new publicly 
financed parking as necessary to attract or lev
erage private investment. New parking must 
be justified by measured needs. Cities should 
underprovide publicly financed parking rela
tive to future demands because of the high 
costs to build and finance. This philosophy of 
"selective underproviding" has two benefits in 
addition to minimizing costs: (1) it helps to 
maximize use of existing parking, and (2) it 
helps to retain property on the tax roUs. This 
approach calls for effective parking enforce
ment measures and control strategies to en
sure the best possible use of the existing park
ing supply. 

Since the early 1970s change bas occurred 
in the number of parking spaces needed for 
various land-use categories. Some categories 
have increased, such as at universities of cer
tain types and at medical centers and hospitals 
offering outpatient services. However, some 
land uses now require fewer spaces. Among 
those needing fewer spaces per unit of measure 
are CBD activities, mixed-use developments 
and office buildings. Therefore, minimum park
ing requirements should be reviewed periodi
cally and revised if found to reflect unreason
able levels for the times. Revision should con
sider allowing credits for special conditions 
such as transit service proximity and dedi
cated ridesharing programs. 

Credits also should be considered for shared 
parking opportunities that might be available, 
at mixed-use developments. Reductions at such 
locations also recognize the fact that not all 
land uses have peak-parking accumulations at 
the same time. 

Publicly financed and operated off-street 
parking facilities range widely in size. While 
public parking garages currently being 
planned and constructed typically are around 
900 spaces, those found at major airports and 
transit stations sometimes exceed 2,000 spaces. 
Large parking facilities place greater demands 
on adjacent public roadways to accommodate 
vehicular access. The provision of small park
ing lots may be acceptable where access control 



is unimportant, and driveway entrance/exit 
points will not seriously interfere with street 
traffic movement or pedestrian circulation. 

Facility Location and Design. Facilities 
should be located and designed for maximum 
value. Downtown parking should be rationally 
located in relation to land uses, demands, ap
proach streets and pedestrian circulation. 
Parking facilities should be located within 
acceptable walking distances of the activities 
they are expected to serve, and their designs 
should not inhibit pedestrian access or safety. 
Walking distances generally should not exceed 
500 feet for short-term parking and 1,000 feet 
for long-term parking. New parking should not 
be located where it must compete with under
utilized existing facilities. 

New parking structures should have a long 
service life; however many have experienced 
premature failure due to improper design and 
attention to construction details and/or de
ferred maintenance. Good design and construc
tion supervision is extremely important to 
assure longevity of a structure. As a matter of 
policy, money for structural system mainte
nance should be budgeted beginning with the 
first year of operations. A qualified structural 
engineer, familiar with parking structures, 
should be retained to examine the structural 
ayatem on at least a bi~annual basis and to 
recommend the most cost-effective method of 
problem prevention or correction. 

M;n;mizing costs calls for avoiding complex 
designs, difficult sites, and elaborate architec
tural treatments. Parking dimensions should 
~ matched to the anticipated usage. Dimen
lions that are too generous are a waste of 
~; dimensions that are too tight also 
._te resources. The objective should be to use 
.. gn standards that will remain adequate 
09'81' the facility's projected useful life. 

Parking lots and structures should be de
iided to blend with their surroundings. The 
~ is acceptable functional and visual inte
liitio~ What is acceptable will depend on site
~c circumstances, including intended use 
~ puking, existing or planned aesthetics of 
-..ouuding improvements, and what is finan
~ practical to produce and maintain. 
~ding height and the potential for vehicle 
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headlights and parking facility lighting to spill 
over onto adjacent properties often are major 
objections expressed by nearby property own
ers and tenants to new parking development 
proposals. Drainage, retaining walls and other 
feat\U'es that are typically associated with 
parking facility development also can stir ob
jections if they do not reflect consideration for 
adjacent properties. Traffic impacts, especially 
with large parking facilities, are usually the 
most critical concern of adjacent property us
ers. The location and capacity of parking facil
ity access points must seek to mitigate adverse 
traffic impacts. 

Multiple-Use Development. The integra
tion of parking with other land uses on the 
same site is desirable, especially in the city 
center where it improves the pedestrian envi
ronment and makes more intensive use of high
value land. Joint development of ground floor 
commercial space in parking structures should 
be encouraged except where it would preclude 
efficient garage design, or where there is no 
market demand for the commercial space. 

Curb Space Management. Curb parking 
space represents a valuable resource, and it 
should be priced accordingly. Demands on curb 
space for pedestrian crossings, bus stops, deliv
ery vehicles, and moving traffic generally 
should take precedence over on-street parking. 
Enforcement policies should help to assure that 
regulations are observed and the revenue po
tentials of on~street parking facilities are 
realized. 

Commercial Parking Regulation. Local 
government should exercise control over com
mercially operated lots and garages with re
spect to location, design standards and operat
ing practices . 

Facility Development. New off-street pub
lic parking facilities may be developed by public 
agencies, by private groups, or through col
laborative efforts. The goal should be to obtain 
needed parking in a timely manner and at 
minimal cost, subject to meeting desired de
sign and operating parameters. 

Systems Approach to Finance. Public 
agencies should consider a systems approach 
to parking improvement/program finance in 
which all parking related revenues are used to 
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cover costs of existing and proposed improve
ments and actions. 

PARKING MANAGEMENT 

The concept of parlting management has 
emerged in recent years as a means of better 
coordinating parking actions with overall 
transportation, development, and environ
mental policy. Parlting management actions 
alter the supply or operation of a community's 
parking system to promote local transporta
tion, economy, environmental and other 
actions. 

The common types of parking management 
actions are shown in Table 2-1. They include 
actions related to on-street parking supply, off
street parking supply, fringe and corridor park
ing, pricing, enforcement and adjudication and 
marketing. Parking management actions are 
most effective where the public sector owns, 
operates, or controls a large portion of the total 
parking supply. U.S. and Canadian experience 
suggest that they generally require: 
• fast, dependable, convenient, and reasona

bly priced alternative means of transporta
tion (i.e., bus, subway, carpool); and 

• ability to impose substantial price changes 
(price elasticities for parking are low -
-0.15 to -0.30). 
Parlting management actions are most appli

cable in the city centers, outlying commercial 
centers, and high-density residential neigh
borhoods. Transit availability is essential 
where parking management actions call for 
constraining supply or price. 

Policies to Reduce or Control Parking 
Supply 

Policies to reduce or control parking supply 
are most evident in cities where there are 
viable alternatives to automobile commuting 
and high density employment centers. Some 
cities have placed a ceiling on parking supply 
in the CBD; others specify both minimum and 
maximum requirements aimed at balancing 
parking supply with street system capacity, 
controlling automobile emissions, and increas-

ing transit's share of downtown travel. 
New York City, Boston, London (England) 

Chicago, and Portland (Oregon) have limited 
the number of parking spaces in all or part of 
their central areas. Chicago prohibits non
accessory parking in the central parking dis
trict (approximately the loop). San Francisco 
allows parking only as an accessory use. Table 
2-2 summarizes the various types of parking 
supply management actions and gives the re
ported effectiveness of each. 

1. Minimum and Maximum Parking Require
ments. When community objectives can be en
hanced by constraining the parking supply, 
maximum parking requirements (build no more 
than) can be set at a low level. Alternatively, if 
the parking supply is inadequate for certain 
uses, minimum parking space requirements 
(build at least) can be set at a high level to 
promote additional supply. 

• In San Francisco, where parking in the 
downtown can be provided only as an accessory 
use, the zoning ordinance limits to 7 percent 
the amount of gross floor area that may be al
located for parking. Any amount of parking 
proposed above this limit requires conditional 
use review by the City Planning Commission. 
Ultimately, San Francisco has established 
three downtown parking districts. In the first 
district, covering the heart of the CBD, new 
parking facilities are prohibited and existing 
parking is being converted to short-term use. 
In the second district, additional short-term fa
cilities are permitted, and in the third district, 
on the periphery of the CBD, more long-term 
commuter parking will be developed. 

• Toronto has set both minimum and maxi
mum requirements on parking, enabling them 
to better control the amount of new parking de
veloped in order to encourage transit usage 
among other intents. The minimum amount of 
parking required is one space per 1,668 net 
square feet, and the maximum is one space per 
1,453 net square feet. 

2. Ceiling and Freezing Parking Restrictions. 
A ceiling sets an upper limit in the parking 
supply within a designated area. The supply 
ceiling can be equal to, less than or larger than 
the existing parking supply. Conversely, a 
parking freeze limits future parking supply in 
a geographic area to the number of spaces 
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Table 2·1. Types of Parking Management Actions 

Off-Strest Parking Supply Fringe and Pricing 
In Activity Centsrs CorridOr Pat1clng 

Add or remove spaces Expand or restrict off-street Fringe parking Change parking rates 

Change mix ot short· and long-
su~ In CBD and Increase rates act! centers Park-and-ride Parking price term Parking Zoning requirements parking Increase 

Parking restrictions Minimum requirements CarpooVvanpool Pal1d~rate structure 
Maximum revls n 

Peak-period restlictlons requirements parking Parking tax 
Off-peak restrictions Joint use Parking surcharge 

Alternate side parking by Constrain normal growth Decrease rates 
time ot day and/or aay of In supply Free parking In CBO 
week Maximum centnb (I.e., 

Permissible parking 
freeze) on CB Differential pricing 
spaces ft,ograms 

durations Reduced minimum hort·term vs. long-
Prohibitions on parking ~kin~ r~ulrements term rates 

before specified hours hougH Vand CarpooVvanpool 
transit Incentives discounts 

Residential parking permit Restrict prlncl,ftf.l-use Vehicle size 
programs parking faclltles discounts 

Construct new lots and Georgraphlca~ 
Carpool/vanpool preferential garages differential rates 

parking Monthly contract 
rates 

Carpooi/Vanpool meters Change mix of short- and 

Carpoollvanpool stickers 
long-term parking Merchant shopper 

Restrict parking before or discounts 
loading zone regulations during selected hours of Stamp programs 

Bus the day Token programs 
Taxi Preferential Parking Employer parking 
Delivery CarpooVvanpool e:;rking subSidies 
Diplomat Handicapped par lng 

Reduce subsidies Small vehicle spaces 
Translt/HOV subsidies 

Soufca: John F. Dlflenzo. Bart Ctma end Ednrd Barber, Parl<lng Managftmeflt Tactics (Washington, DC: FedetW HighWay Adtnlnlstrallon), 1981. 

Enforcement and 
Adjudication 

Enforcement 

Non·ro;llce 
en orcement 
personnel 

Ticketing 
Towing 
Booting 

Adjudication 
Administrative 
Judlcfal 

Marketing 

Advertising 
• Brochures 

Maps 
Media 

Convenience 
programs 
(I.e., monthly 

contracts) 



CHAPTER3 

Zoning Requirements 

Cities throughout the world view zoning for 
parking as a way to balance parking supply and 
demand - as a way to achieve planned and 
orderly community development. Zoning ordi
nance provisions normally specify the number of 
parking spaces required for new construction or 
m~or building modifications. They also often 
indicate how the parking shouJd be provided in 
terms of minimum design featw-es, setbacks, and 
nsage provisions. 

Zoning is a way that communities can help 
ensure an adequate amount of parking space as 
they grow. Zoning requirements provide a bench
mark for planning and zoning officials to assess 
the adequacy of parking for new development or 
'ftlllOVation proposals. Thus, zoning is a preventa
'h approach for dealing with long-range park
iD( problems. Its legal basis is found in the police 
~ of the state and community, which bas as 
ita justification the health, safety and general 
Wi1&ue of the citizenry. 

Zoning for parking also is directly involved 
1Jila traffic operations and safety. It deals with 
llliiiet right-of-way dedications, setbacks, devel

densities and access controls. Traffic 
IUIQiict studies for new developments are an out

of zoning requirements. 
•liiD~r recognizes that activity concentrations 

intensify parking demands. 
~~~tAl!& parking space requirements accord

~!Jredetermined scbeduJe for common land 
baaed on typical generated parking 

Most local governments, through their zoning 
ordinances, have a parking supply policy that re
quires land uses to provide sufficient off-street 
parking space to allow easy, convenient access to 
activities while maintaining free traffic flow. The 
objective is to provide enough parking space to 
accommodate recw-rent peak-parking demands. 
An adequate off-street parking supply enables 
limitation or prohibition of cw-b parking, thereby 
improving street capacity, access, and traffic 
movement. 

At the same time, zoning policies should not 
require an excessive amount of parking space be
cause of the costs and impacts involved. The 
underlying goal is Teasonable and balanced land
use management. 

Because zoning for parking is intended to 
benefit the total community, sensible parking 
provisions are supported by business and other 
community interests. With proper zoning appli
cation, including amortization time limits for 
nonconforming land uses, a city can achieve many 
of its parking needs through private enterprise. 
A properly drafted and administered ordinance 
can be a valuable asset, and it can allay the com
pounding of parking problems. Zoning regula
tions, however, are not a complete solution to the 
urban parking problem. 

This chapter presents suggested zoning re
quirements that reflect parking demands and 
public policy considerations. It suggests the 
number of spaces required for new developments, 
shows how parking space Tequirements can be 
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modified to account for public transport availa
bility and other factors affecting parking de
mands and the provision of parking space. It also 
presents parking design criteria, and suggests 
implementation procedures for zoning 
requirements. 

BACKGROUND 

Parking problems related to land use were rec
ognized early by some cities. Columbus, Ohio, in
stituted off-street parking requirements for 
multiple-family dwelling units in 1923. Fresno, 
California, acting in 1939, may have been the 
first city to extend the provisions to nonresiden
tial uses.1 Fresno's regulations subjected hotels 
and hospitals to mandatory parking provisions. 

Zoning for parking was the primary municipal 
zoning activity after World War II. A 1947 Eno 
Foundation study found that 70 cities included 
off-street parking provisions in their zoning ordi
nances, and a follow-up Eno study in 1951 re
vealed that the number had grown to 203 cities. 
New York City, which did not amend its pioneer
ing ordinance to include off-street parking provi
sions until 1950, was now among the group. The 
kinds of land uses covered by such provisions also 
increased. A report published by the American 
Society of Planning Officials in 1964 revealed up 
to 29 categories ofland use regulated by off-street 
parking controls in the 20 cities surveyed.2 A 
1971 report by the same organization identified 
83 such categories.3 

A 1972 Eno Foundation study found that 214 of 
216 communities surveyed bad zoning ordi
nances that contained provisions dealing with 
parking and loading.4 Today, zoning for parking 
is common not only in North American communi
ties, but in cities throughout the world. 

Off-street parking provisions are one example 
of how the objectives of zoning have broadened in 
the last 75 years. In addition to controls over 
building height, area, and size; considerations of 
traffic, aesthetics, and plan implementation are 
part of zoning functions that protect public 

health, safety, and welfare. Zoning is likely to be 
the principal means of ensuring community de
velopment in accord with planned objectives. 
And, where master plans do not exist, zoning 
maps may serve as substitutes. 

During the 1960s and 1970s parking space re
quirements in zoning ordinances were based on 
parking generation rates observed for various 
land uses. Most of the studies were conducted in 
suburban settings, resulting in relatively high 
parking standards if applied to built-up or 
densely developed city centers. 

Since the early 1980s many communities have 
begun to reassess their parking standards. It has 
become clear that rates for suburban develop
ments do not necessarily apply in densely devel
oped areas with walk-in or transit traffic. Multi
use developments enable activities to share park· 
ing space, thereby reducing parking needs. Trip 
attraction characteristics of some land uses have 
changed, affecting parking demands signifi
cantly. Parking management activities also have 
brought about a reduction in certain types of 
parking demands. The current practice is to 
consider not only traffic circulation and accessi· 
bility, but also land use efficiency, aesthetics, 
environmental impacts and urban design." 

SETTING REQUIREMENTS 

Zoning requirements normally cover the num
ber, location and design of parking spaces for 
specific land uses. The primary concern in most 
communities is to assure that an adequate num
ber of properly designed and located spaces are 
available. 

Parking Demand Considerations 

Zoning ordinances assume that parking d.,. 
mands bear a consistent and predictable relation· 
ship to land use. They imply that once the t~ 
intensity, and location of development is iden~ 
fied, parking demands can be estimated wi 

' Charlell S. leCIBW, Jr. and Wlblf S. Smith. Zoning Appi«J to Pllltclng (Saugatuck. CT: Eno Foundllllon for Highway Tralllc: Control: 1947), p.10. 
1 "Off·Siteet Paltllng Requlrementa, •• Planning A~ S.rvlce lnfonna#on Report No. t 82 (Chlcego, ll: AmeriCan SOeleCy ot PW!nlng Olflcltlls, January 1 
' Robert J. Boytu end Nell S. Kenlg. "An Appn>ech 10 betermlntng Plllfllng Demand," Planning Advtl;oty S.tVb Information Report NO. 270 (Chtcega, IL: 
Amtlrlcen Society or Planning Officials, June1971 ). 
• O.K. WHhebnf and G.E. 1<81111811, Zoning, Pal1clng and TI'JIItlc (WestpOrt. CT: Eno Foundation lor Transportation, 1972). 
1 ThorMB P. Smith, -Aexlble Pelklng Requirements," Planning AIM8oty S.rlM Report No. 377 (Chicago, ll: Amerlcall Plllnnlng Asaocletlan: August tSISIJ). 



reasonable accuracy. There exists, however, a 
wide variation in parking demands among other· 
wise similar land uses. 

The proliferation of zoning ordinance fonnulas 
to match the variability of parking demands 
continues despite the difficulties suggested by 
the following statement in a 1964 report on off
street parking requirements prepared by the 
American Society of Planning Officials (now 
known as the American Planning Association): 

No oM set of standards, with the exception of 
off-street parking for industrial use, is recom· 
mended. The underlying assumptions used in 
drafting local regulations are often unknown 
and may not be applicable to other localities. 
The best approach, of course, is to develop off
atreet parking requirements based on local 
parking and traffic studies and the charac· 
teristics of the various zoning ordinance use 
diatricts. 11 

Defining Parking Demand. For the purpose 
of zoning ordinance applications, parking de
mand is defined as the accumulation of vehicles 
parked at a given time as a result of activity at a 
given site. Demands may reflect maximum accu
mulations during the average day, peak day of 
the Week, or during the peak season of the year. 
~ve of when they occur, parking accumu
~tiODI .reawt from interactions between three 
~ variables· total daily trips attracted, time 
~ of arrivals, and average lengths of stay. 

TO m~te, two sites with the same land area 
aal ~ ~ may attract equal daily numbers 
or~ yet their parking accumulations can 
lie qaite iiflarent. If at one location cars arrive 
--'lr lliillaltaoeowdy and park for an average of 

-B. jJUking accumulation could be four 
ol the second site, if the second site's 

are spread out evenly over 8 
average length of stay is only 2 

iD determining parking needs, the 
and length of stay (parking dura

~1iiiilltcri&nt as the total number of daily 

Parking demands for 
IAIIII»·IFII!IInM'Afi'in ... land use vary from 

.I!.Jl4)tbt!l', as well as among cities of 
variations reflect differences in 
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development density, public transport availabil
ity, local policies and economic levels. In areas 
with a complex land·use mix, such as the central 
business district (CBD), parking demands are 
reduced by multiple destinations for many trips 
to the area. 

Parking demands also vary over time as em
ployment densities and car ownership levels 
change. Office floor space per worker, for ex
ample, has doubled over the past 25 years. At 
hospitals and medical centers, treatments on an 
outpatient basis have increased dramatically 
since 1960, resulting in greater demands for 
parking space. As these trends and changes con
tinue, there is need to adjust parking require. 
ments in zoning ordinances. Local parking gen
eration studies are useful in determining parking 
demands and should be performed periodicaJly as 
a means of updating zoning ordinances. 

Development density and land costs influence 
type of parking facility that should be provided 
and will influence parking cost and demands. 
The actual need for parking and the presence of 
competitive alternatives will limit both what 
parkers are willing to pay for parking and de
mand for parking space. 

Reflecting Variations in Demand 

Zoning ordinances handle variations in park
ing demands in several ways. 

Variations by District. Zoning ordinances can 
specify appropriate parking requirements for 
various land uses in different zoning districts 
within the city. Requirements may allow vari· 
ation by district, and may assign different re
quirements for areas within the CBD, as well as 
in surrounding urban and suburban areas. CBD 
requirements reflect public transit availability, 
while urban and suburban requirements are 
likely to reflect differentials in development 
density and car ownership. Further variation can 
be accommodated by an appeal process. 

Planned Unit Development. The Planned 
Unit Development (PUD) concept enables several 
different land uses to be incorporated on a single 
tract of land. The parking demand for the devel-

f'!!! ..... lflla." Plannhg Advisory S.t11icfl lnfotmallon Repott No. 182 (Chlcago, lL: American Panting Aalloclatlon, 1964). 
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opment is based on demand for each individual 
use, and the total is acljusted based on the par
ticular characteristics of the overall PUD. Most 
zoning ordinances require that the appropriate 
factor be applied to each land use in the develop
ment to determine the parking requirements for 
the individual land uses. These requirements 
then are added to determine the total parking 
requirements for the development. This total 
requirement may be increased or reduced upon 
review of plans for the PUD, depending on the 
mix of land uses and project location. 

A smaller-scale modification is the special (or 
conditional) use permit. Certain land uses are 
singled out that may have widely varying park
ing (and traffic or environmental impact) charac
teristics. These uses receive individual study 
prior to issuance of a building permit, and devel
opers may be required to supply less or more 
parking than the district requirement. 

Shared Parking. It is sometimes possible to 
serve the combined parking needs of two or more 
properties with a common (shared) parking area 
rather than to require each property to independ
ently meet parking space zoning requirements. 
The benefits are clear: the total number of off
street spaces is usually reduced, so that urban 
space is freed for other, perhaps higher, uses. 
Second, the number of access points to streets 
may be reduced so that there is less interference 
with vehicular and pedestrian street traffic. 

Shared parking is feasible when two or more 
parking generators (1) have non-concurrent 
parking demands, (2) are located within accept
able walking distance to adequate parking, and 
(3) are mutually agreeable with the terms of 
shared-use parking. 

Permitting shared use of parking facilities by 
two activities whose peak demands occur at dif
ferent times is clearly advantageous from land 
cost, space usage and aesthetic considerations. It 
usually is implemented as follows: nighttime uses 
- to fulfill the space requirements of the zoning 
ordinance - may be allowed to count the spaces 
provided by nearby daytime activities towards 
their total. Likewise, weekend uses may do the 
same with spaces provided for weekday activities. 

Seattle's ordinances, for example, (Appendix 
A) permits collective parking facilities to provide 
a total number of spaces less than the sum neces
sary for the individual uses when facilities pro
vide parking for more than 50 cars. The night-

time-daytime shared facility proVJston permits 
one use to count half the spaces of its counterpart 
in time. School auditoriums and churches may 
count all the spaces provided by suitably close 
daytime uses toward the total of necessary park
ing. In permitting shared use, the Seattle ordi
nance requires a legal agreement among users to 
be filed with the city. Some such procedure, even 
if no more than a memorandum of understand
ing, should accompany any application for ap
proval of shared-parking facilities. 

Variance Appeals. Even the wisest and most 
carefully considered parking requirement may 
not be appropriate for some circmnstarices of de
velopment and parking demand. For this reason, 
a method is necessary to handle actual needs for 
individual variations. This is accomplished by a 
variation hearing agency, which is often called a ' 
Board of Zoning Appeals. In principle, this board 
should hear requests by developers or individu
als for reduction in parking supply and by public 
agencies for increased parking supply, as related 
to specific development proposals and specific 
use permits. 

Proximity of Parking 

Often it may not be possible for an activity to 
provide all off-street parking on-site. Very few 
ordinances, in fact, require that all off-street 
parking be on the same property as the activity 
being served. At the same time, it is unrealistic to 
credit spaces beyond a reasonable walking die
tance towards meeting total parking require
ments. Consequently, many ordinances stipuJate 
a maximum walking distance. 

Practices vary widely in defining what is ~ 
ceptable. The simplest regulation merely D"""'-• 
that parking should be within "reasonable" 
tance. Some cities specify an exact distaoeu 
(typically a figure between 300 and 600 
while other cities vary the distance by land 
district. 

Though few ordinances mention them, 
methods of measuring walking distances 
been stated in various ordinances. One 
"measured along lines of public access from 
est space to entrance." Another says: 
hundred feet without crossing a major 
fare." A third requires the distance "as 
along the shortest available pedestrian 



Though probably difficult to achieve in heavily 
traveled areas, it is desirable to avoid major 
street crossings. In any case, wherever distances 
are specified, it seems equally desirable to in
dude some indication of the route (like the short
est line of public access), as well as the terminal 
points involved. 

Relating Parking Demand to Zoning 
Requirements 

Variations in demands for parking among 
many types of activities suggest flexibility in 
applying zoning requirements. Communities can 
provide this flexibility in various ways. Zoning 
requirements may use formulas incorporating 
variables that influence parking demand. A pol
icy of laissez-faire, of not requiring off-street 
parking by ordinance, can be adopted. A perform
ance-standard policy can be instituted to require 
all parking off-street without specifying the 
amount to be provided. Lastly, minimwn off
•treet parking requirements can be set without 
'JleCeSSarily attempting to simulate typical de
mand conditions of each land use. In all cases, it 
~ desirable to recognize the differing require
ments of unique activity centers such as the CBD. 

Formulas to Match Supply and Demand. 
TIP technique of specifying parking in zoning or
iliiiuces is used by many cities. As years go by, 
the ratios proliferate by finer and finer stratifica
tioaa of land-use categories, and the nwnber of 
ftlla'bles increase in attempts to simuJate prob-
6 ,.parking demands. Problems can arise from 

administrative and traffic viewpoints. 
formulas that inadvertently require excessive 

, ... pta of parking at particuJar sites are unde
in several respects. They can lead to an 

P MIIiie number of appeals cases, or they can 
I!IOII!QII• new development. Furthermore, ex

ftquirements lead to waste ofboth capital 
!IIDIDI!IIlt and urban space. On the other hand, 

specifying inadequate requirements 
~·-·J harmful. They may induce the 

•ll'eSti<•n the requirements are designed 
IIDI._a.a. They may create a less than opti
llllll~ion for site use, or they may deter 

Approach. The opposite ex
a rigidly formulated code of require

Ike alternative of no off-street parking 
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requirements. The impacts of such a policy may 
be differentiated by land-use category. Whether 
off-street parking would be provided as a conse
quence at certain land uses is, to some extent, a 
function of land values and accessibility 
alternatives. 

An uncontrolled approach to off-street parking 
need not necessarily be harmful, as long as ade
quate curb parking controls are enforced. Most 
businessowners and land developers have clear 
incentives to provide adequate parking to ensure 
successful enterprises. On the other hand, fail
ure to require off-street parking may lead to 
problems in some cases. Certain land uses may 
fail to provide adequate parking voluntarily be
cause of its cost. Greater walking distances for 
parkers and the nuisances of parking spillover 
onto adjacent properties could be a consequence. 

A Perfonnance-Standard Approach. A third 
way of dealing with off-street parking is to estab
lish a simple requirement that aU parking gener· 
ated by an activity must be accommodated off
street. This could be accomplished by on-site 
parking, shared use of parking facilities, or by 
demonstrating existing parking availability 
within reasonable walking distance. The burden 
is then on developers to provide adequate 
solutions. 

The difficuJty with such a course is that, lack
ing specific guidelines, the potential for disagree
ment between developers and public officiaJs is 
considerable. Enforcement problems also arise 
and the courts apparently become more hesitant 
in the absence of specific standards. The resolu
tion of subsequent conflicts would undoubtedly 
be more difficuJt than in cases with established 
numerical standards. 

Minimum Requirement Approach. Many au
thorities believe that a policy of establishing 
plainly designated minimum standards for speci
fying parking requirements in a zoning ordi
nance is more attractive than the previously 
mentioned approaches. Minimum requirements 
do not attempt to simulate the possibly unique 
parking demand for an activity, nor are they 
intended to function as desirable design stan
dards for optimizing site usage. The purpose of 
minimum standards is to guarantee some provi
sion of off-street parking. Even though these 
minimum standards may specify insufficient 
amounts of parking, this inadequacy, it is ar
gued, can be overcome by private decision or by 
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public policy (through a municipal parking pro
gram, for instance). 

Parking Specification Units 

Site characteristics affecting parking demand 
influence the type of units used as a basis for 
specifying parking supply. Land area occupied, 
building floor area, number of seats, or occu
pancy characteristics are common bases for pre
scribing parking requirements. Thus, zoning 
codes may specify the number of spaces required 
per dwelJing unit or dwel1ing unit bedroom, 
employee, bed, square footage of building floor 
area or similar unit of measurement, depending 
on the specific land use. The unit must be meas
urable and provide reasonable estimates. How 
well zoning requirements relate to typical park
ing demands depends largely on the units chosen. 
Common parking specification units are given in 
Table 3-1. In several cases "alternate" units of 
measurement are indicated. 

Residential parking requirements typically are 
related to each dwelling unit. The number of 
bedrooms also is an important consideration es
pecially for multi-family dwellings, because 

apartments and condominiwns are developed as 
everything from "efficiency" units, having pull
down beds, to four-bedroom units. Because frac
tional numbers of parking spaces are practical for 
apartment buildings, the specification can be 
written as a function of the actual number of 
bedrooms. The zoning district concept, with sepa· 
rate residential parking requirements, also as
sists in permitting consideration of these and 
other factors such as car ownership, income, and 
public transportation access. 

Parking requirements for offices are usually 
stated as spaces per 1,000 square feet of floor 
area. Although this system is easy to administer, 
it can become inequitable because of wide vari
ations in floor space actually allotted per em
ployee in various offices. This is a potential prob
lem even though differences in parking genera
tion between downtown and outlying areas can 
be handled with separate zoning districts. 

Retail parking demand is a function of both 
employee and shopper demand. However, there 
is no predictable relationship between employ
ment and shopper concentration that applies to 
most retail uses. Therefore, the total parking re
quirements for retail uses are usually specified as 
a function of floor area in zoning ordinances. 

Table 3-1. Typical Parking Specification Units 

Parking-Related Unit 

Type of 
Larld Use Preftil"ed Alternate 

Residential 
single family Per dwelling unit Per dwelling unit with range 

by number of bedrooms 

Apanment Per dwelling unit with range Per dwelling unit 
~number of bedrooms 

Shopping center 1, GLA• 
Other retail 1,000 GFAb 
Office Per employee 1,000 GFAb 
Industrial Per~loyee 1,000 GFAb H=l Per Per doctor 
M Vdentai Per bed Per office 
Nursing home Per employee Per bed 
Hotel/motel Per unit 
Restaurant 1,000 GLA• Per seat 
Bank 1,000GLA• 
Public assembly Per seat 
Bowling alley Per lane 1,000 GFAb 
Library 1,000GFAb 

a. Plf 1,000 sq n of gross leaeeble llnl8 of building. 
b. Per 1,000 aq ft of gross floor eree ot building. 

Source: Adapted from Highway Research Board, Pattffng PrtncjJies, Special Report 125 (WIIIhlngton, 
D.C.: Highway Reseerch "Board, 1971 ). 



When using area calculations for shopping cen
ters and restaurants, the parking measure is 
usually gross leasable area (GLA). GLA excludes 
floors outside dock service areas, boiler (HV AC 
systems) rooms, freight tunnels or corridors, 
elevator shafts and stairways, public restrooms, 
public lobbies, common mall areas, atriums and 
courtyards provided solely for pedestrian access 
to the building from the exterior and/or primarily 
intended for aesthetic enhancement or natural 
lighting purposes. 

Unless otherwise specified, floor area measure
ment units are considered gross floor area (GFA). 
GFA is all occupiable floor area minus vehicular 
parking and loading areas within the structure 
and floor area used for building heating, cooling, 
ventilation and electrical control equipment or 
apparatus. In some buildings, especially newer 
office buildings, wall partitioning can be easily 
changed, thus a gross leasable area base might 
not be appropriate over time. The differences are 
-uua)ly not great. 

Seating capacity is usually an appropriate 
lpecification unit for places of public assembly, 
mcluding restaurants. Medical facility parking 
needs can be related to several site-specific activ
tty factors, (number of doctors, staff, outpatient 
treatments or floor area) but typically, the num
tilr of beds is the unit measure in most zoning 
arainances. 

SU®ESTED GUIDELINES 

'i1da section contains suggested guidelines for 
tliWmabing zoning requirements for parking ..... 
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various communities. These demands, on aver
age, would be exceeded only 15 percent of the 
time. Because it is not practical to have euery 
space occupied during peak-demand periods, the 
number of parking spaces that should be pro
vided, and hence required by zoning ordinance, 
should exceed peak demands. Accordingly, the 
minimum zoning requirements suggested in 
Table 3-2 are set at 5 to 10 percent more than the 
peak demands - the percentage depending on 
type of activity and frequency of peak occurrence. 

The attractiveness of particular establish
ments varies. Retail outlets dealing with certain 
kinds of convenience goods, such as grocery, 
pharmacy drugs, and packaged liquor may re
quire up to 9 spaces per 1,000 square feet of gross 
leasable area, while stores that specialize in 
shopper-type hard goods, such as fi.uniture, 
clothing, and appliances, may require as little as 
one-fourth that amount. 

In recent years, an increasing number of zon
ing ordinances have contained provisions for 
bicycle and motorcycJe parking. These provisions 
have been handled in some jurisdictions by relat
ing bicycle and motorcycle stalls to the number of 
automobile parking spaces required. For ex
ample, in parking facilities containing more than 
50 spaces, the zoning ordinance may require one 
bicycle parking space or locker for every 20 auto
mobile parking spaces, not to exceed more than 
20 bicycle parking spaces in any one lot. For 
motorcycles, the number of stalls required may 
be set at 2 percent of the auto spaces but not to 
exceed 10 motorcycle stalls in any one parking 
facility. Provision of motorcycle stalls generally 
is not required in lots containing less than 60 
spaces. 

Although it is difficult to precisely determine 
handicapped (HC) parking space requirements 
for each land use, general needs can be estab
lished that result in HC parking space supply 
most closely matching the demand. The following 
values for certain land uses were calculated and 
are recommended for application by the Institute 
of Transportation Engineers: 

Office-0.02 spaces per 1,000 square feet gross 
floor area (SF GFA), with a minimum of 1 
space. 

Bank-One space per bank unless occupancy 
surveys justify the need for a second HC 
stall. 
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Introduction

W hen you shop, you may visit a mall, or go to your town’s

main street.  At the mall, you probably cruise past

rows and rows of empty parking, the spaces filled only one day

a year.  Maybe you head downtown, but can only find vacant storefronts.

And where things are bustling, you can’t find convenient parking near the

stores you want to visit.  All three of these scenarios represent a “parking

problem” that has a negative impact on other community goals.  At the mall,

overbuilt parking consumes land and wastes money.  Downtown, storefronts

may sit empty because new businesses that would like to move in can’t meet

high parking requirements – and too little parking makes good businesses

less viable.

But what does parking have to do with the environment, and the U.S.

Environmental Protection Agency (EPA)?  Research and reports from EPA

and others show that the way we develop our communities has a major im-

pact on the quality of the natural environment.   Regions with walkable, mixed-

use, compact neighborhoods, towns, and cities, knit together by a robust

network of transportation and environmental corridors, protect human health

and the natural environment.  The research shows that development reflect-

ing smart growth principles can lead to reduced growth in air pollution and

less polluted runoff into streams and lakes.   It also leads to a reduction in the

amount of pristine land consumed by development, which can help preserve

habitat for many species.  Air pollution is reduced because such compact

areas make it easier for some people to choose to walk and bike for some

trips, and others will be able to drive shorter distances or take transit.  Along

with fewer and shorter trips by car comes a reduced need for parking,  and

that means less land needs to be paved for parking lots or garages.  That

reduces development costs and leaves more open ground that can filter rain-

water, and more open space for birds, animals, and people to enjoy.  For a

thorough discussion of the connections between development patterns and

environmental quality, see Our Built and Natural Environments: A Technical
Review of the Interactions Between Land Use, Transportation, and Environ-
mental Quality (EPA, 2001a).

Many communities are evaluating parking issues as part of a broader

process of reevaluating their overall goals for growth.  They want and need

new residents and jobs – for vitality, economic growth, and other reasons –

but they need to decide how and where to accommodate them.  In cities,

towns, and countryside, new and newly rediscovered development patterns

offer solutions.  In many places, walkable town centers that offer stores,

workplaces, and housing in close proximity are replacing malls and office

parks, offering shops and dining along with places to live and work.  New

neighborhoods offer different housing types and daily conveniences within a

pleasant, safe walking distance.  Vacant, underused and contaminated sites
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can be reclaimed and benefit their communities with new jobs and housing,

improved recreational opportunities, and increased fiscal stability.  Many com-

munities are working to offer choices to residents, so they can take a train,

ride a bike, or walk instead of driving, if that is what is best for them and their

families.  Whether the resulting development patterns are called smart growth,

quality growth, or balanced growth, they work by creating great places.

Communities and developers recognize that compact, mixed-use, walk-

able places need parking to thrive.  Retail activity in particular requires con-

venient parking spaces that can handle high turnover.  Businesses almost

always need some parking for their employees, but the amount needed can

vary widely.  The need for parking may shift throughout the day as people

come to shop, employees head to work, and residents go out for the evening.

Residents and employees in more compact areas usually own fewer cars

and drive less than is typical in conventional developments.  Yet typical park-

ing regulations and codes simply require a set amount of parking for a given

square footage or number of units, assuming all trips will be by private auto-

mobile and ignoring the neighborhood’s particular mix of uses, access to

transit and walking, and context within the metropolitan region.  Such inflexi-

ble parking requirements can force businesses to provide unneeded parking

that wastes space and money.  The space and money devoted to unneces-

sary parking could be used to accommodate other homes, businesses, shop-

ping, or recreational opportunities in the community.  In some cases, rigid

parking standards can discourage or even prevent development, because

providing it is just too expensive -- and developers are usually offered no

alternative.

In cities and counties across the country, inflexible minimum parking re-

quirements are the norm -- but they represent a barrier to better develop-

ment, including redevelopment of vacant city land and contaminated sites.

EPA developed this guide for local government officials, planners, and devel-

opers in order to:

■ demonstrate the significance of parking decisions in development

patterns;

■ illustrate the environmental, financial, and social impact of parking

policies;

■ describe strategies for balancing parking with other community goals;

and

■ provide case studies of places that are successfully using these

strategies.

The policies described in this report can help communities explore new,

flexible parking policies that can encourage growth and balance their parking

needs with their other goals.  The case study in this report of the SAFECO

Corporation (see page 50) illustrates the potential to use parking policies to
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save money, improve the environment, and meet broader community goals.

SAFECO has its corporate headquarters in the Seattle region.  To accommo-

date new employees, this insurance company built three new buildings and

underground parking garages.  In an effort to balance parking needs with

their financial, environmental, and design goals, they choose to offer employ-

ees transit passes, vanpool and rideshare incentives, or parking.  Over 40

percent of SAFECO’s employees choose an alternative to driving alone.  As

a result, each year SAFECO’s 1700 employees drive about 1.2 million miles

less than average commuters in the Seattle region, saving 28 tons of carbon

monoxide, a serious pollutant tracked by the EPA.  SAFECO also reduced

the amount of ground  that needed to be paved by 100,000 square feet,

leading to less runoff in this rainy area.  The company saves an estimated

$230,000 per year, after accounting for the costs of incentives and the sav-

ings from reducing the amount of parking built.

Several EPA programs recognize the superior environmental performance

of alternatives to driving alone and to conventional low-density, single-use

development patterns.  For example, EPA and the U.S. Department of Trans-

portation sponsor the successful Best Workplaces for Commuters program

(EPA, 2005a), which advocates employer-provided commuter benefits that

encourage shifts from long-distance solo driving and parking.  On a regional

level, EPA offers areas that wish to recognize the emissions benefits of smart

growth guidance for “Improving Air Quality Through Land Use Activities” (EPA,

2001b).  EPA has also published “Protecting Water Resources with Smart

Growth” (EPA, 2004), which includes 75 policies and programs that help

meet water quality and other community goals.  EPA and its partners in the

Smart Growth Network (see box) also offer very successful resources on the

policies and actions that create smart growth.  “Getting to Smart Growth”

(ICMA, 2002) and “Getting to Smart Growth II” (ICMA, 2003), published by

the International City/County Management Association and the Smart Growth

Network, detail 200 policies that communities have used to create new de-

velopment to serve the needs of their residents and businesses, local gov-

ernments, and the environment.  For more information on these and other

resources, and instructions on how to receive them, visit

 www.epa.gov/smartgrowth.

This report adds to this collection of resources, pointing communities and

developers to proven techniques for balancing parking and other goals to

enhance the success of new compact walkable places.  The report begins

with a discussion of the demand for parking and a review of the costs of

parking.  The following sections detail innovative techniques and case stud-

ies explain how they have been used to solve parking problems in specific

places.



Parking Spaces / Community Places: Finding the Balance through Smart Growth Solutions

4

Principles of smart growth

Smart growth is development that serves communities, the economy, public

health, and the environment. The original Smart Growth Network part-

ners articulated the following principles describing smart growth, based

on their experience in communities nationwide.  These principles have

since been adopted by many organizations and communities to help de-

scribe the development patterns they seek to create.

1. Mix land uses.

2. Take advantage of compact building design.

3. Create a range of housing opportunities and choices.

4. Create walkable neighborhoods.

5. Foster distinctive, attractive communities with a strong sense of

place.

6. Preserve open space, farmland, natural beauty, and critical envi-

ronmental areas.

7. Strengthen and direct development toward existing

communities.

8. Provide a variety of transportation choices.

9. Make development decisions predictable, fair, and cost-

effective.

10. Encourage community and stakeholder collaboration in develop-

ment decisions.

For more information, visit www.epa.gov/smartgrowth.
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About the Smart Growth Network

The Smart Growth Network, formed in 1996, is a loose coalition of organi-

zations and individuals that believe that where and how we grow is impor-

tant to our communities, health, and environment.  The network is led by

a partnership of over thirty private sector, public sector, and nongovern-

mental organizations that work to help create better development pat-

terns in neighborhoods, communities, and regions across the United States.

It also includes a membership organization of over 900 individuals, com-

munity organizations, and other stakeholder groups.  These organiza-

tions endorse the principles listed on the previous page.

The Smart Growth Network partners range from planners and archi-

tects to developers and financiers and funders, from community advo-

cates to traditional environmentalists, from real estate agents to transpor-

tation engineers, and include both governmental associations and parts

of the federal government.  For more information on the Smart Growth

Network, its partners and membership program, and the annual New Part-

ners for Smart Growth conference, visit www.smartgrowth.org.
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Most planners
surveyed relied on

neighboring cities and
national handbooks to

determine parking
requirements. This

practice may result in
inappropriate

requirements if local
conditions or policy
approaches differ.
— Michael Kodama,

Michael R. Kodama Planning

Associates

I n calculating parking requirements, planners typically use

generic standards that apply to individual land-use categories, such

as residences, offices, and shopping. The most commonly used guide-

lines, issued by the Institute of Transportation Engineers in the Parking Gen-

eration Handbook (ITE, 2004), are based on observations of peak demand

for parking at single-use developments in relatively low-density settings with

little transit (Shoup, 2005).  In such places, the destinations are widely sepa-

rated, parking is typically free, and walking, biking, and transit are not avail-

able.  As a result, planners assume in effect that every adult has a car, every

employee drives to work, and every party visiting a restaurant arrives by car.

Under these conditions, parking can take up more than 50 percent of the

land used in a development (see figure).  For more compact, mixed-use,

walkable places, these standards end up calling for far more parking than is

needed.

A surplus of parking really can be too much of a good thing.  It creates a

‘dead zone’ of empty parking lots in the middle of what ought to be a bustling

commercial district or neighborhood.  This dead zone means there is less

room for the offices and homes that would supply a steady stream of  office

workers and residents who might patronize businesses in the area -- and

less room to cluster other businesses that will attract more foot traffic.  Re-

quiring more parking than the market actually demands adds substantial costs

to development and redevelopment, and in some cases the added costs will

prevent development altogether.  For example, the future site of the D’Orsay

Hotel in a prime location in Long Beach, California sat for years as a low-

revenue parking lot -- every developer who considered building on it was

stopped in part by the high cost of building a garage to fulfill the city’s mini-

mum parking requirement.  It is under development today as a hotel and retail

complex in large part because innovative strategies reduced the parking bur-

den on the developer.  See page 52 for the full case study.

Parking requirements are often copied from one jurisdiction to another,

and so are remarkably consistent across different cities.  Generic standards

do not take into account the many highly local variables that influence park-

ing, such as density, demographics, availability of public transit, potential for

biking and walking, or the availability of other parking nearby.  The obvious

results of such rigid requirements are big empty parking lots -- and they can

also result in empty buildings.  Perfectly useable space in older buildings

with limited or no on-site parking may prove unrentable, because the busi-

nesses that would like to locate there are unable to meet high minimum park-

ing requirements.  The buildings remain vacant, thwarting redevelopment

plans (Shoup, 2005).

Generic parking standards have simply not kept up the complexity of mod-

Beyond Generic Parking Requirements
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ern mixed-use development and redevelopment.  But parking requirements

can be altered to allow planners to better measure the true demand for park-

ing and to balance parking with wider community goals.  This approach en-

tails careful consideration of land-use and transportation characteristics that

relate to parking demand.  Successful examples consider the following fac-

tors.

■ Development type and size.  Take into account the specific char-

acteristics of the project: is there a large theatre that requires evening park-

ing, or will small shops attract short-term, daytime patronage?  Can the two

share parking spaces?  Parking demand is of course also influenced by the

size of the development, which is typically measured by total building square

footage.

■ Development density and design.  Consider the density of the

development.  Research shows that each time residential density doubles,

auto ownership falls by 32 to 40 percent (Holtzclaw et al. 2002).  Higher

densities mean that destinations are closer together, and more places can be

reached on foot and by bicycle—reducing the need to own a car.  Density is

also closely associated with other factors that influence car ownership, such

as the presence of good transit service, the community’s ability to support

stores located in neighborhoods, and even the walkability of neighborhood

streets.

■ Demographics.  Consider the characteristics of the people using

Site Coverage

for Typical Commercial Development

(averages for Olympia, Washington)

Source: City of Olympia Public Works Department, and the Washington State Department
of Ecology, 1995.

Parking

54%

Sidewalks

4%

Building Footprint

26%

Lawns/Landscaping

13%

Streets

3%
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In the process of
establishing parking
requirements, local

communities are
sometimes engaged in
a balancing act. They
must consider access,

mobility, and traffic
safety, but they also

must encourage
appropriate land use

and traffic
management,
environmental

protection, and energy
and resource
conservation.

— Thomas P. Smith

“Flexible Parking

Requirements”

Planners Advisory Service

Report 377

the development, including employees, customers, residents, and visitors.

People of different incomes and ages tend to have different car ownership

rates.

■ Availability of transportation choices.  Take into account the modes

of transportation available to employees, visitors, and residents. Access to

public transportation in a particular development, for example, can reduce

parking demand. Walkable neighborhoods and bicycle amenities can also

reduce parking demand.

■ Surrounding land-use mix.  Consider the neighboring land uses

and density to better understand parking needs.  For example,  an office

building parking lot will be empty when the restaurant next door is packed, so

requiring both to provide for 100 percent of their parking needs simply wastes

space.

■ Off-site parking.  Consider the parking that is already available near-

by: on the street, on nearby properties, or in public garages that may be

available for users of a new development. On-street parking can be consid-

ered to reduce the amount of on-site parking required for new development,

or as a reserve should new uses require more parking than expected.  On

street parking has the added benefit of acting as a buffer between pedestri-

ans and traffic, increasing the attractiveness of walking.

Land use and demographic information are important tools for establish-

ing context-specific parking requirements that better balance supply and

demand for parking.
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Ignoring both the cost
of providing parking
spaces and the price
charged for parking in
them, urban planners

thus set minimum
parking requirements to

satisfy maximum
parking demand.

— Donald Shoup

Department of Urban

Planning, UCLA

T his section describes the costs of providing parking,

both in terms of financial and environmental health.  While parking

is necessary, providing too much of it can exert a high cost, so

understandings its impact is important.  That impact can vary considerably

with the amount and type of parking provided, and the types of development

being served.

Financial Costs

The financial cost of providing parking is driven by three key factors: the

number of parking spaces required, the ‘opportunity cost’ of the land used for

parking, and the cost per parking space1.  Parking requirements that assume

suburban levels of demand in urban locations may necessitate large surface

lots or parking garages, unnecessarily increasing the cost of infill and other

compact development. The opportunity cost is the cost of using a space for

parking instead of for a use with higher value.  This varies considerably

depending on the development context.  In infill locations, the opportunity

cost can be quite high, as each on-site parking space can reduce the number

of new housing units or other users by 25 percent or more (Transportation

and Land Use Coalition, 2002).

The cost per space depends on engineering and design considerations.

Cost per parking space includes land, construction, maintenance, utilities,

insurance, administrative, and operation costs (Tumlin and Siegman, 1993).

The per-space costs tend to be higher in infill locations, providing a strong

incentive for avoiding a parking surplus.  Towns that are trying to encourage

infill development or compact new suburbs can help spur those activities by

accurately gauging parking demand.  In general, the following factors affect

the cost per space of parking:

■ Structured versus surface parking. Parking garages are more

costly to construct, operate, and maintain than surface parking

lots, but can be desirable in urban locations seeking to create a

more walkable environment. For example, Shoup (1998) reports

construction costs of over $29,000 per space for a structured ga-

rage in Walnut Creek, California, against perhaps $2,000 per space

to construct surface parking. Underground parking structures are

more costly to construct than above-ground structures because of

the added expense of excavation and required engineering.

The Costs of Parking

1 All costs are updated to 2004 dollars.  Costs include various components as noted.  Where

amortized, they assume a 7.5% interest rate over a 30-year period, and annual operating costs.
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■ Land cost. Land costs vary widely across settings (urban/subur-

ban), geographic areas, and location within a particular city. Land

costs in urban centers are generally much higher than in subur-

ban areas. For example, in 1997 the cost per square foot of land in

downtown Charlotte, North Carolina, was $121, while suburban

land cost $21 (ULI, 1997). Higher land costs make the efficient

supply and use of parking critical to development and redevelop-

ment in urban areas.

■ Configuration and size of parking facility. Parking structures

and lots are more expensive to build and operate on

smaller lots and complex land configurations, due in

part to economies of scale. For example, smaller ga-

rages have higher costs per parking space because

of the fixed capital costs (e.g., stairwells, ramps, and

elevators) and fixed operating costs. These charac-

teristics—smaller lots and more complex land

configurations—are typical of urban areas, making

parking more expensive at these locations.

■ Geologic conditions. Parking structures on land

with more sensitive seismic conditions or land with

difficult terrain also cost more per parking space be-

cause they require more complex engineering and

construction design. While geologic conditions vary

across the country, developers have a greater choice

of sites when considering development in suburban

and rural areas. Sites in urban areas are more limit-

ed, and terrain with geologic constraints may be more

difficult to avoid.

Land and construction costs, which account for most

of the costs of parking, vary considerably across cities

and parking designs. Construction costs alone also range

widely due to building codes, materials, and labor costs,

but per space construction costs for structures (above-

or below-grade) are typically much higher than for surface lots.  Willson (1995)

expresses parking costs in terms of a monthly amount that would pay for the

land, construction, and operating costs of providing a parking space. The

reported monthly cost calculated for six surface parking sites in Southern

California ranged from $50 to $110 per space, with an average of $86. The

average cost for two sites in Southern California with above ground struc-

tured parking was $175 per space per month.  Litman (2004) analyzes cost-

recovery thresholds for parking under various scenarios, finding a range from

$20 to nearly $200 per month to finance, build, operate, and maintain a park-

ing space.  With such wide variability, national averages, especially those

including land costs, clearly do not have much meaning.   This underlines the
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importance of looking at costs for a specific area when assessing potential

savings from reducing oversupply.

Environmental Costs

In addition to tangible financial costs, parking has ‘external’ costs that

affect the natural environment and the surrounding community, and these

are typically not factored into development decisions.  Parking lots and ga-

rages themselves have a direct impact on the environment, and they can

affect the environment indirectly by cutting off transportation choices, en-

couraging driving that pollutes the environment.

Direct environmental impacts include: degraded water quality, stormwater

management problems, exacerbated heat island effects, and excessive land

consumption.  Construction of surface parking often paves ground that once

absorbed and filtered rainwater.  This increases stormwater runoff, which

can result in more flooding.  The oil and other pollutants washed off the

parking lot exacerbate water pollution. Dark pavement can artificially raise air

temperature, resulting in ‘heat islands’ that raise air-conditioning bills. In un-

developed areas, forests, wetlands and other natural features should be

considered part of a region’s “green infrastructure” that process stormwater,

clean the air, and provide wildlife habitat. Ensuring that parking areas are

sized to a development’s actual needs instead of to a generic requirement

can preserve this infrastructure.

Parking also indirectly affects the environment, primarily because parking

influences how and where people choose to travel. In conventional low-den-

sity, single-use development, the required large surface parking lots create

places that are not friendly to pedestrians or transit. These places also re-

quire more and longer trips between homes, workplaces, schools, shops,

and parks. As a result, people make the rational choice to drive almost every-

where -- and these areas register more vehicle miles of travel per capita.

Increases in travel rates are associated with increased emissions of pollut-

ants, including carbon monoxide and the pollutants that contribute to

dangerous ground-level ozone.  Air pollution is associated with asthma and

many other health problems, driving up health-care costs.

Compact development that mix uses can reduce the need for surface

parking, preserving green infrastructure while also reducing the amount of

driving necessary for community residents.  By creating an environment that

supports the efficient use of parking, such development can also lead to

better balance between parking needs and other community goals.

For further discussion of the environmental impact of development pat-

terns, see Our Built and Natural Environments: A Technical Review of the
Interactions between Land Use, Transportation and Environmental Quality
(EPA, 2001a).
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“Parking Evaluation: Evaluating Parking Problems, Solutions, Costs, and 
Benefits” (2016) 
Demand and Adequacy 

Parking Demand refers to the amount of parking that would be used at a particular time, place 

and price. It is a critical factor in evaluating parking problems and solutions.  Parking demand is 

affected by vehicle ownership, trip rates, mode split, duration (how long motorists park), 

geographic location (i.e., downtown, regional town centre or suburban), the quality of travel 

alternatives, type of trip (work, shopping, recreational), and factors such as fuel and road 

pricing. 

There are usually daily, weekly and annual demand cycles. For example, parking demand 

usually peaks on weekdays at office buildings and on weekend evenings at theaters and 

restaurants. Parking demand can change with transportation, land use and demographic 

patterns. For example, a particular building may change from industrial to residential or office 

use, neighborhood demographics and density may change, and the quality of transit service may 

change, all of which affects parking demand. 

Different types of trips have different types of parking demand, and different types of parking 

facilities tend to serve different types of trips. For example, commuters need long-term parking, 

and because they park all day they are relatively price sensitive. Many commuters are willing to 

walk several blocks for cheaper parking. Off-street parking leased by the month tends to serve 

commuters. Customers need shorter-term parking that is located as close as possible to their 

destination, and are often willing to pay a relatively high hourly price for increased convenience. 

On-street parking that is metered or regulated to maximize turnover tends to serve customers. 

Adequacy refers to whether there is sufficient parking at a particular time and location. What 

constitutes adequacy varies depending on conditions and user expectations. For example, even 

in dense areas parking is usually adequate during off-peak periods, or at a sufficient price. 

Similarly, parking may be considered inadequate at a particular location, but is available a few 

blocks away. Unregulated parking it may be adequate for residents and employees, who park 

early in the day, but inadequate for delivery vehicles, customers and clients who arrive later. 

Conversely, parking with a 2-hour or less time limit, or is priced, may be considered adequate 

for short-term users but inadequate for employees and residents who must park all day. 

Transportation professional organizations have developed recommended minimum parking 

requirements for various types of land use, as illustrated in Table 1. These standards are based 

on numerous parking demand studies, which are generally performed at new suburban sites 

with unpriced parking. Parking regulations often reflect an 85th percentile demand standard, 

which means that 85 out of 100 sites will have unused parking supply even during peak periods. 

These standards tend to be excessive for more accessible conditions, priced parking, where other 

TDM strategies are implemented, or where parking facility costs are high (Shoup 1999; Daisa 
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and Parker 2010). These standards can be adjusted based on demographic and geographic 

factors (Cuddy 2007; Engel-Yan and Passmore 2010; Rowe, et al. 2013; Topp 2009). 

Table 2  Typical Off-Street Parking Requirements (ITE, 1999) 

Building Type Unit Spaces 

Single Family Housing Dwelling Unit 2.0 

Multi-Family Housing Dwelling Unit 1.8 

Apartments Dwelling Unit 1.5 

Neighborhood Commercial 100 sq. m. GLA 4.7 

Community Commercial 100 sq. m. GLA 5.3 

Regional Commercial 100 sq. m. GLA 5.8 

Office Building 100 sq. m. GFA 3.2 

Fast-Food Restaurant Seats 0.85 

Church Seats 0.5 

Hospital Beds 2.6 

Light Industry 100 sq. m. GFA 2.2 

GLA = Gross Leasable Area                                GFA = Gross Floor Area 

Parking facilities must be located within convenient walking distance of the destinations they 

serve. Table 3 indicates acceptable walking distances between parking facilities and 

destinations. 

Table 3  Level of Service by Walking - Distance in Feet (Smith and Butcher, 1994) 

Walking Environment LOS A LOS B LOS C LOS D 

Climate Controlled 1,000 2,400 3,800 5,200 

Outdoor/Covered 500 1,000 1,500 2,000 

Outdoor/Uncovered 400 800 1,200 1,600 

Through Surface Lot 350 700 1,050 1,400 

Inside Parking Facility 300 600 900 1,200 

This table indicates parking access Level of Service (LOS) rating under various conditions. 

Acceptable walking distance is also affected by climate, line of site (longer distances are 

acceptable if people can see their destination), “friction” (barriers along the way, such as 

crossing busy traffic), and by the type of activity and user, as described in Table 4. 
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Table 4  Walking Level of Service for Various Situations 

Adjacent Minimal 
(LOS A or B) 

Medium 
(LOS B or C) 

Long 
(LOS C or D) 

People with disabilities 
Deliveries and loading 
Emergency services 
Convenience store 
  

Grocery stores 
Professional services 
Medical clinics 
Residents 
  

General retail 
Restaurant 
Employees 
Entertainment center 
Religious institution 

Airport parking 
Major sport or cultural 
event 
Overflow parking 
  

This table indicates maximum acceptable walking distance from parking to destinations for various 
activities and users. 

The usable parking supply serving a destination can often be increased by improving pedestrian 

access. Improving sidewalk or path, developing a shortcut, adding shade or rain covers along 

walkways, improving personal security, and aesthetic improvements can expand the range of 

parking facilities that serve a building or area. Users usually prefer the closest possible parking 

location, but given a choice, motorists sometime prefer to park further away to save on parking 

fees. In some situations (airports, large entertainment centers, and large commercial centers), 

shuttle buses may allow longer distances between parking facilities and destinations. For 

example, the Lloyd District Transit Oriented Development reduced the number of parking 

spaces required in the area from 12,000 (conventional requirements) to 3,120 (actual 

requirements), reducing estimated parking facility costs from $360 million to just $94 million 

(http://downtownaustin.com/downloads/RickWilliamsLloydTMA0509.pdf). 

Efficient Parking Management can reduce the number of parking spaces needed to provide a 

given level of service by Sharing parking facilities (so each space serves more destinations) and 

giving priority to higher value trips by Parking Pricing and regulation. A New York City pilot 

project found higher turnover and improved availability of on-street parking spaces after time-

variable meter pricing was introduced, with higher rates during peak periods and lower rates 

off-peak (NYDOT, 2009).  

http://www.vtpi.org/tdm/tdm45.htm
http://downtownaustin.com/downloads/RickWilliamsLloydTMA0509.pdf
http://www.vtpi.org/tdm/tdm28.htm
http://www.vtpi.org/tdm/tdm89.htm
http://www.vtpi.org/tdm/tdm26.htm
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A Brief History of Parking Requirements for Multifamily Housing 
in Arlington 
By Susan Bell 

The Rosslyn-Ballston and Jefferson Davis Corridors were defined with the adoption of the first General 

Land Use Plan in 1961 and the Metro Station Area planning that followed in the sector plans.  These 

plans established the land use vision and policy for these areas; the zoning districts and zoning 

regulations specifically devised to implement the sector plans have been crucial to achieving their vision. 

Leveraging public investment in transit was fundamental to the County’s Metro planning as was evolving 

the County from an auto-centric suburb to a transit-oriented community.  

Until planning for Metro began in earnest, parking regulations for multi-family residential development 

(not including garden apartments such as Colonial Village) were focused on apartment development 

largely along existing arterial streets. Staff studies of parking in the 1960’s and 1970’s focused on the 

impacts of retail and apartment development, and reflect concern about reducing parking requirements 

before Metro became available.  The parking requirements changed from 250 square feet of gross 

parking area per dwelling unit (1950) to 1.25 spaces per multi-family dwelling unit (1960) to the current 

regulations of 1.125 parking spaces per dwelling unit for the first 200 units and 1 parking space for each 

unit above 200 (1962).  The fraction of a space was intended to achieve visitor parking with.  

Parking Requirements for Multi-Family Residential Development 

Pre-1938 NO parking required; all parking on street 

1938 Zoning Ordinance One space per unit; allowed developers to widen right of way to have 
direct access to parking from right of way (i.e. Colonial Village, Arlington 
Village) 

1942 Zoning Ordinance One space per unit 

1950 Zoning Ordinance 250 square feet of parking area per unit 

1960 Zoning Ordinance 1.25 spaces per unit 

1962 Zoning Ordinance 1.125 spaces per unit 

 

The 1962 parking requirement remains in place today, although as shown below, a number of high 

density residential and mixed-use zoning districts specifically allow one space per unit by site plan 

approval as long as the parking is below grade or within the structure. Several of these districts were 

devised since the late 1990s as Metro and other forms of transit became more available. In some 

districts, a Transportation Demand Management (TDM) plan is required to obtain approval of the one 

space per unit amount.  The County Board is authorized to reduce the parking below this amount 

through the site plan process in many of these zoning districts. 

Current Zoning Regulations for Multi-Family Development 

Zoning District Multi-Family Requirement 

RA4.8, Apartment Dwelling District 1 off-street space per dwelling unit. Must be below grade or 
within the structure. 
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R-C, (Apartment Dwelling and 
Commercial District), C-O-1.0 
(Commercial Office Building, Hotel 
and Apartment District), C-O-1.5 
Commercial Office Building, Hotel 
and Apartment District) 

1.125 spaces for the first 200 dwelling units, plus 1 per unit 
above 200. In R-C, the County Board may reduce to no less 
than 1 space per unit by site plan. 
 

RA-H-3.2 (Hotel and Apartment 
District) 

1 space per unit 
 

MU-VS (Mixed Use Virginia Square 
District) 

The equivalent of one off-street space per unit, plus 0.1 
spaces per dwelling unit on the 1st floor must be provided as 
short-term, high turnover spaces for use by visitors to retail, 
residential and offices on the premises. Requirement can be 
modified by the County Board—subject to parking 
demand/transportation demand analyses and/or design 
studies reflecting difficult site conditions and/or acceptable 
alternative parking provision solutions. 

C-R (Commercial Revitalization 
District), C-O (Commercial Office 
District), C-O-A (Commercial Office 
Building, Hotel and Apartment 
District), C-O-Rosslyn (Commercial 
Office Rosslyn District) 

1 off-street space per dwelling unit; TDM required for C-O-
Rosslyn 

C-O-Crystal City (Commercial Office 
Crystal City) 

1.125 spaces per unit for the first 200 dwelling units, plus 1 
per unit above 200; TDM required  

Clarendon Revitalization District  1 parking space per dwelling unit, which may be reduced or 
permitted to be located off-site for preserved structures by 
the County Board  

Unified Commercial/Mixed Use 
Development  

1.125 spaces per unit for the first 200 dwelling units, plus 1 
per unit above 200 

 


	Title Page
	Parking in the Context of All Transportation Modes
	Parking Demand, Supply, and Cost
	Parking (1990)
	Selections from Chapter 2: Policies and Programs
	Selections from Chapter 3: Zoning Requirements

	Parking Spaces / Community Places (2006)
	“Parking Evaluation: Evaluating Parking Problems, Solutions, Costs, and Benefits” (2016)

	A Brief History of Parking Requirements for Multifamily Housing in Arlington



