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ABSTRACT 

The state of the apt of parking management in urban areas in 
the United States was established using an extensive review of the 
literature and a nationwide questionnaire survey that was distributed 
to •58 city officials, 173 of whom responded. Based on the informa- 
tion thus obtained, key elements of parking management were identi- 
fied including groups affected and impacts of parking, descriptions 
of various strategies, the need for management, and problems en- 
countered with implementing parking controls. A detailed evaluation 
of 17 strategies and 9 support me.asures was performed, and a practi- 
cal set of guidelines that can be used by planners and traffic engi- 
neers for selecting and evaluating parking management measures was developed. A list of reference materials was provided to aid trans- portation engineers locate additional information sources. 

It was concluded that parking management strategies are not being used on an areawide basis; however, several measures, including 
residential parking permit programs, in-lieu parking regulations, and 
park and ride lots, provide potential benefits for most urban areas. Field evaluations of parking strategies are needed to determine the 
effectiveness of These measures and to promote their use in trans- portation plans. 
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FOREWORD 

The results of the research study entitled "Traffic Restraint: 
An Evaluation of Parking Controls" are reported in two documents. 
The primary findings and study method are described in this report, 
while a complete list of references is provided in the report 
"Selected Bibliography on Parking Management" by Martin R. Parker, 
Jr. and Michael J. Demetsky. 
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SUMMARY OF FINDINGS 

An examination of the application of pamking management stra- 
tegies in urban areas in the United States revealed the following 
general findings. 

I. Parking management, through the regulation of 
parking supply, price, and location,can have 
widespread impacts on an urban area. Because 
of the broad range of interest groups affected, 
parking management is a complex and sensitive 
issue. 

2. Parking management strategies are not widely 
coordinated on an areawide basis in most Ameri- 
can cities. 

No single parking control appears to have the 
potential to achieve local transportation goals 
in an area; however, when combined with other 
transportation control measures, parking strategies 
can be beneficial in reducing transportation related 
problems created by single-occupancy auto use. 

No local problem that would mequire the extensive 
use of parking strategies to limit auto travel is 
perceived by officials in most cities; however, 
theme is a national concern for the inefficient use 
of energy for transportation. 

5. Some of the major barmiems to the implementation 
of parking strategies are public, political, and 
business opposition to the controls, reluctance of 
auto drivers to switch to public transit or other 
modes, existing parking rates and programs favoring 
the long-term parker, and limited evidence of the 
effectiveness of various strategies. 

Very few attempts have been made to evaluate the 
effectiveness of parking strategies and little is 
known about the interrelationships between parking 
controls and supporting transportation controls. 

7. There appear to be few legal problems associated 
with implementing parking policies and most of the 
problems can be overcome by changing city ordinances. 

8. The implementation of parking management strategies 
must be closely coordinated with improvements in 
other transportation modes to prevent the economic 
decline of zhe downtown area. 
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The most widely used parking strategies in 
American cities are short-term parking, elim- 
inating on-street parking, and enforcement of 
parking regulations. 

Most parking management stmategies 
been implemented gradually ovem a 
of time. 

in use have 
long period 

Local and regional planners need information 
concerning the possible alternative parking 
strategies available along with a procedure 
evaluating the strategies. 
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CONCLUSIONS AND RECOMMENDATIONS 

When carefully selected and implemented with other trans- 
portation service measures, parking management strategies offer 
the potential to conserve energy, reduce peak period congestion, 
contribute to downtown revitalization, and encourage improved 
efficiency in the utilization of land and existing transportation 
facilities. The success of implementing parking strategies is 
greatly enhanced if the measures are used to respond to perceived 
local problems. Because of the widespread impacts of many parking 
measures, the strategies should be implemented in stages over a period of time. Also, strategies which focus on improving trans- 
portation service should be selected, if possible, because they 
are easier to implement than strategies which discourage auto travel. 

The extent to which parking management strategies can be used 
to alleviate transportation related problems in urban areas should 
be explored. Perhaps the greatest impediment to implementing park- 
ing strategies is the lack of sufficient data for judging the ef- 
fectiveness of the measures. It is recommended that research in 
this area be directed to obtaining data through controlled experi- 
mentation with demonstration projects. These experiments will also 
aid in overcoming the barriers which currently obstruct the imple- 
mentation of innovative parking strategies. 
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EVALUATION OF PARKING MANAGEMENT 
FOR URBAN AREAS 

STRATEGIES 

by 

Martin R. Parker, Jr. 
Research Scientist 

and 

Michael J. Demetsky 
Faculty Research Scientist 

INTRODUCTION 

Until recently, transportation plans developed for 
in the United States were designed to provide adequate highway 
storage facilities so that motorists could conveniently travel 
automobile to and from locations in the areas. During the past 
years, attitudes toward urban growth, environmental protection, 
ergy conservation, social responsib 
public transportation programs have 
to Zhe problems created by reliance 
and local officials are now concent 

urban ameas 
and 
by 
few 
en- 

ility, and taxes to support 
noticeably changed. In response 
on auto travel, federal, state, 

rating on a unified transporta- 
Zion management approach which addresses all elements of the trans- 
portation system including automobiles, public transit, railways, 
pedestrian facilities, taxis, and parking. (i) The purpose of this 
Transportation System Management .(TSM) approach is to develop the 
most efficient and feasible transportation strategies that are 
compatible with the goals, needs, and planning objectives of the 
community. 

One of the key areas of multimodal transportation management 
is parking management. In the past, parking management policies (2) 
focused on providing adequate facilities to accommodate automobiles. 
Now, in view of environmental, energy, social, and economic problems 
related Zo single-occupancy-auto travel and the potential enhance- 
men•s offered by parking management policies, increased emphasis 
has been placed on using parking controls to achieve urban develop- 
ment objectives. 

Because the parked vehicle is easier to control than the moving 
vehicle, constraints on parki• through pricing availability, and 
location have been suggested W, 5) Plans to 

•se parking controls 
to reduce auto travel in American cities have been strongly opposed 
by the private parking industry, merchants, building developers, 
city officials, automobile user groups, auto manufacturers, and 



(6 ,7,8 ) 
some transportation officials, politicians, and citizens. 
Researchems have also expressed concern ovem the applicability 
and effectiveness of vamious contmols and have outlined ma•om 
impediments to implementing some parking policies. (9 ,10 ,iI ;12 ,18 ) 

NEED FOR RESEARCH 

In practice, a variety of strategies have been proposed and 
utilized to manage parking. Although some investigators have ex- 
amined the effects of a number of control strategies, the extent 
to which parking management strategies have been implemented in 
urban areas in the U. S., along with the concomitant impacts and 
problems, is not known. In view of the growing demand to improve 
mobility within environmental, energy, social, and economic con- 
straints, and considering the potential benefits of parking poli- 
cies, there is a need to examine the role that various parking 
strategies can play in achieving community development goals. An 
increased understanding of the existing use of parking strategies 
and their effectiveness and problems would be beneficial to planners 
and other transportation engineers responsible for developing urban 
transportation policies. 

Although the impacts of some parking control measures have 
been reported, there is relatively little information .available 
describing the application and impacts of various strategies in 
American cities. Furthermore, neither a list identifying alterna- 
tive strategies nor the successes, failures, or problems experi- 
enced in implementing these measures is available in a single docu- 
ment. A method for including parking strategies in urban transporta- 
tion planning and guidelines with quantifiable and nonquantifiable 
measures for evaluating the impacts of various controls are also 
needed. 

PURPOSE AND SCOPE 

The purpose of this research was to examine the existing and 
planned use of parking strategies and to develop a state-of-the-art 
summary of parking management applications in urban areas in the 
U.S. The specific objectives of the study were to 

1. examine the role of parking management as an element 
of the urban transportation system; 

2. identify a wide variety of techniques that can be used 
to control parking; 



describe existing and planned use of various 
parking strategies in U. S. cities; 

detemmine the impacts, including the advantages 
and disadvantages, of implementing parking strat- 
egies; 

, 

5. examine the political, institutional, administmative, 
and legal problems associated with implementing 
alternative parking strategies 

6. identify other transportation services and improve- 
ments that can be used to enhance the effectiveness 
of parking strategies;•, and 

7. develop planning guidelines, including evaluation 
criteria, that can be used to incorporate parking 
strategies into transportation plans. 

When the research working plan was published• the study was entitled, "Traffic Restraint- An Evaluation of Parking Controls". (Ii•) 
As the research progressed, it became obvious that the study title 
should be changed for two reasons. First, parking management strat- 
egies are found in all three caZegories of traffic limitation; i.e., 
traffic restriction, traffic restraint, and traffic avoidance (a 
detailed discussion of these terms is given in a later section of 
the report). (15) An evaluation of parking controls that is limited 
to traffic restraint measures would severely restrict the scope of 
the study and reduce the potential uses of the final report. 

Second, many public and transportation officials associate the 
term "traffic restraint" with methods that restrict or reduce all 
travel. A restriction on auto travel through the implementation of 
parking controls is only one aspect of parking management that, with- 
out •he implementation of other travel alternatives• may not be ap- propriate for any urban area. A reduction of mobility is clearly 
not advocaZed in the report; however, improved efficiency in the 
management and utilization of the existing transportation system 
through the careful application of parking strategies is suggested. 
For example, in some cases improving the efficiency of management 
may entail a strategy to discourage single-occupancy-auto work trips 
by significantly increasing the cost of commuter parking in the 
central area and providing a cost and service competitive transit 
sysZem to encourage a shift in Zhe mode of travel. In other cases, 
a strategy that encourages auto trips for shopping by permitting 
two hours of free on-street parking at commercial areas may be a preferred management technique for revitalizing a business sector. 



The choice of the appropriate strategy is dependent upon many 
considerations as discussed in a later section of the report. 
Consequently, to reflect the intended scope of the research, the 
study title was changed to "Evaluation of Parking Management 
Strategies for Urban Areas". 

A broad research approach was required to address the project 
objectives. The scope of.the study included a review of the litera- 
ture and a quesZionnaire survey of transportation officials to de- 
termine current parking management practices in U. S. urban areas. 
No attempt was made to collect field data for evaluating the impacts 
of any strategy as the purpose of the study was to develop an over- 
view of the state of the art of parking management. To accomplish 
this purpose• the literature and results of the questionnaire were 
.synthesized and are presented in this report in a systematic order 
to produce a coherent approach to understanding the concepts and 
describing the applications of parking management strategies. 

A review of the literature revealed that a numbe• of parking 
controls have been implemented in foreign cities• especially in 
Europe. Although the results of parking studies conducted abroad 
are discussed in several sections of this report• the scope of the 
study was limited to an evaluation of parking strategies in U. S. 
urban areas. This limitation does not imply that foreign experi- 
ence is not applicable in the U. S. however, the state of the art 
there and here may be appreciably different because the development 
of the urban areas• the preference for auto travel, and the political 
and institutional structures found in American cities are consider- 
ably different from the policies used in foreign cities. 

While it was recognized that loading and unloading facilities 
for the movemen• of goods are an integral part of the urban trans- 
portation system, the scope of the study was limited to an evalua- 
tion of parking management strategies for automobiles. Strategies 
for the management of truck mov•im•nts and truck terminals have been 
addressed by other researchers. ,17,18,.19,•0) 

During the study practical methods of managing parking were 
emphasized. Theoretical techniques, including various pricing 
schemes, have been proposed in the literature, but they have not 
been implemented in the U. S. because of hardware requirements and 
difficulties associated with administering the collection systems. (21) 
While some of these techniques are discussed in the report, mosZ of 
the strategies evaluated were considered to be feasible for wide- 
spread implementation in U. S. cities. Some of the sZrategies 
described have been implemented, while other measures have been 
planned but have not been applied to address specific problems. 
Also, other strategies are identified which have not been planned 
or implemenZed but appear to have potential application. 



METHODOLOGY 

The work plan designed to evaluate parking management strat- 
egies outlined four tasks that are expanded upon below. 

Task A" Describe Existing and Planned Parking Control 
Strategies 

To gain insight into the appropriate role of 
parking management, associated experiences and 
attitudes were examined through a review of the 
literature and a nationwide questionnaire survey 
of transportation officials. 

Task B" Establish Quantifiable and Nonquantifiable Criteria 
for Measuring the Impacts of Parking Controls 

Alternative criteria for evaluating parking man- 
agement strategies were identified and compamed based 
on the results of completed and ongoing studies and 
through specific questions addmessed to transporta- 
tion officials during the study. 

Task C" Establish the Advantages and Disadvantages of 
Existing and Proposed Parking ConTrols 

Utilizing the alternative measumes of effectiveness 
identified in Task B and the comments submitted by 
tmanspomtation officials, the feasibility of imple- 
menting various parking management stmategies was 
outlined. 

Task D: Prepare a State-of-the-Art Report 

The study data were integrated into the topics 
listed below to produce the state-of-the-art report. 

i. Overview of the role of parking in urban 
transportation management 

2. List of a variety of parking controls that have 
been proposed 

3. List of specific strategies that have been 
planned or implemented in U. S. urban areas 

Summary of the issues, impacts, and implementa- 
tion problems associated with alternative park- 
ing strategies 



5. List of complementamy stmategies to enhance 
the effectiveness of pamking management 
policies 

Guidelines fore selecting and evaluating the 
impacts of pamking strategies 

7. Case studies illustrating the use of parking 
management strategies 

8. Summary of needed research 

Specific details of the literature review and the question- 
naire survey• the two major sources of information for the sZudy, 
are given below. 

Lit erature Review 

An extensive collection of publications including articles 
from journals, magazines reports, and university and government 
documents was conducted. References identified in some of the 
articles, as well as several bibliographies on automobile parking, 
provided additional material. (22,23) Respondents to the question- 
naire survey offered other published and unpublished documents. Over 
500 references were reviewed for the study, and over 200 publica- 
tions were found to be particularly relevant to the research. Be- 
cause of the large number of publications and the broad range of 
topics included within the scope of parking management, no attempt 
has been made to synthesize the material into a bibliography or to 
discuss the literature in a separate section of this report. How- 
ever• the information contained in the publications was integrated 
into the discussion throughout the text and is identified by ap- 
propriate reference notations. Also, a separate report entitled 
"Selected Bibliography on Parking Management" has been published 
where the documents are categorized by specific subject areas to 
aid the reader in identifying additional sources of information. 

Questionnaire Sur.v.ey 
Although various parking controls have been used in a number 

of cities to improve mobility, a comprehensive survey of the exist- 
ing and planned application of parking management strategies in U.S. 
urban areas was not available. To examine the state of the art, a 
questionnaire was designed to solicit opinions from urban trans- 
portation officials. The specific purpose of the questionnaire was 
to determine the types of parking controls in use and those planned 



for implementation, the reasons for their selection, the basis 
for evaluating their impact, and the problems encountered in imple- 
menting them. 

The survey materials,shown in Appendix A, consisted of a 
transmittal letter, a description of parking management strategies, 
and a four-page questionnaire. The general concept of parking man- 
agement presented in the survey was based on a composite of policies • 

promulgated by the Federal Highway Administration, the Urban Mass 
Transportation Administration, and the Environmental Protection Agency.(l,3) With these basic federal policies as a focus, a litera 
ture review was conducted to define a set of practical parking con- 
trol options. The list of parking controls developed is given in 
Table I, which outlines 15 basic means for managing parking and ii 
supporting actions which may be required to sustain mobility when 
controls are placed on aubomobile parking in urban areas. 

After a draft questionnaire was pretested by transportation 
officials in four Virginia cities to ensure clarity of the concepts 
and terminology, the survey materials were revised and mailed on 
April 8, I•77. Survey forms were distributed to transportation 
officials in 458 U. S. cities, including all urban areas with a 
population greater than i00,000. Questionnaires were also sent to 
officials in randomly selected cities with populations between i0,000 
and I00,000 persons. The questionnaires were specifically sent to 
city officials responsible for planning and administering parking 
policies. 

By July i, 1977, a total of 17• questionnaires had been re- 
turned by transportation officials in 47 states, the District of 
Columbia, and Puerto Rico. The distribution and return of the ques- 
tionnaires by population of the area are given in Table 2. The 
distribution indicates that each population category was propor- 
tionally represented by the responses (chi-square = 2.19, p > 0.01, 
df •). The •8% return rate was lower than was expected.** The 
low percentage of responses may be attributed to the length of the 
survey, i.e., three instructional pages plus the four-page question- 
naire, which may have been perceived by many busy officials as being 
too complex and time consuming to complete. Also, no follow-up 
letters were sent to encourage additional responses because of the 

•'•A discussion of the federal policies is given in a later section 
of this report. 

**In 1971 a four-page questionnaire on zoning and parking regulations 
was mailed to •98 city officials. Fifty-four percent of those ques- 
tionnaires were returned. (2 4) 



Parking Management 

Table 1 

Strategies and Associated Supporting Actions 

Ao 

B• 

Parking Management Strategies 

4. 

5. 

6. 

7. 

8. 

9. 

i0. 

Ii. 

12. 

13. 

14. 

15. 

High rates for single-occupancy vehicles 

Low rates for short-term, high rates for 
t erm parkers 
increase in all parking rates 

Reduction in costs for priority vehicles 

Short-term parking only on sZreeZs 

No on-s•reet parking 
Strict enforcement of parking violations 

Reserved parking for priority vehicles 

Restricted parking time at all facilities 

Residential parking permits 
Freeze on number of parking spaces 
Limited parking garage construction 

Limitations on number of spaces allowed by 
Parking tax on users 

Parking stall tax on parking garage owners 

long- 

zone 

Supporting Actions 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

O. 

i. 

Improved transit service 

Demand re.sponsive transit 

Subscription service 

Park and ride lots 

Bicycle facilities 
Promotion of transit use 

Staggered work hours 

Exclusive bus lanes 

Peripheral parking 
Auto-free zones 

Priority treatment for high-occupancy vehicles 



large number of mailings required. Additionally, it was felt that 
the responses received were representative of the population and 
geographic characteristics of U. S. urban areas and that they ade- 
quately represented an overview of current experience. A list of 
cities from which questionnaires were received is given in Appendix 
B. 

The questionnaire data were keypunched and summarized by employ- 
ing the Statistical Package for the Social Sciences. (25) The tabu- 
lated results for the 173 responses received are given in Appendix 
A. Although a discussion of the general findings are given in a 
later section of the report, specific results are discussed through- 
out the remainder of the text. 

To supplement specific questions, space was provided on the 
questionnaire for additional comments, and nearly 40% of the respond- 
ents took advantage of tha% opportunity. The additional comments 
represent an interesting and cross-sectional view of parking manage- 
ment as perceived by urban transportation officials. A summary of 
typical comments is given in Appendix C. 

Questionnaire 

Table 2 

Distribution and Returns 

City Population Number Number Percent 
Mailed Returned Returned 

Less than 50,000 123 42 34.1 

50,000 to 99,999 173 59 34.1 

100,000 to 500,000 133 58 43.6 

More than 500,000 29 14 48.3 

Totals •58 17a •7.8 

Note" City population is based on 1970 U. S. Census data. 



OVERVIEW OF PARKING MANAGEMENT 

Because every automobile trip begins and ends with the storage 
of the vehicle, parking management is an integral part of the urban 
transportation system. The attributes of auto travel are diminished 
if access to the urban activity center is impeded by congestion or 
if it is difficult to find a parking space. A review of parking 
studies conducted over the last 30 years has indicated that most 

p it and parking policies have been oriented to provide highway •% •) parking spaces in the central business district (CBD). (•-, 
Because of a variety of current urban transportation problems rang- ing from economics to environmental issues, new approaches to re- ducing the adverse effects of automobile travel have been proposed. 
Many of these policies advocate techniques which encourage mode 
shifts from auto to more efficient transportation methods such as public transit instead of the traditional solution of increasing 
highway capacity and the availability of parking. 

The recent emphasis on implementing new parking management pro- 
grams to meet current urban transportation problems has evoked con- 
siderable controversy and disagreement among planners, transporta- 
tion engineers, public transit officials, business interests, poli- 
ticians, and the public. Changes in parking policies are difficult 
to adequately develop and implement because parking affects a variety 
of persons with diverse interests. An overview of the parking activ- 
ity, the groups affected, and associated impacts, along with a syn- 
thesis of the need for new parking policies, the techniques employed 
and the problems encountered when implementing these strategies, is 
given below. 

Parking as .notion of Tri Makin_= 

Urban areas attract trip makers for a variety of reasons includ- 
ing work, shopping, medical, school, etc. To accommodate these trips, 
every urban area offers one or more of the five trip-making alter- 
natives shown in Figure i. While other combinations of travel exist, 
these methods represent the pr•imary means that people use to travel 
from one activity to another. •2) 

If urban trips were equally distributed in time and space or by 
mode, there would be greater utilization of existing facilities and 
fewer transportation related problems than at present. However, be- 
cause most of the travel is to and from work, more than 10% of the 
total daily trips occur in a single peak hour.(33) Also, approxi- 
mately 96% of all urban travel is provided • automobile, while public 
transit acconunodates only 4% of the trips. ( ) These trip character- 
istics not only plice a burden on highway facilities to acconunodate 
the movement of vehicles, but create a large demand for parking 
spaces, especially at large activity centers such as the CBD. As a 
result, parking is a major land use item in most cities. 

i0 



o•• 

O• 

0 • 



The relationship between parking supply in the CBD and area 
population is given in Table 8. (29) The data shown in Table 8 
indicate that the number of parking spaces increases as the popu- 
lation increases; however, there is an exponential decrease in the 
number of spaces per 1,000 persons as the population increases. 
This relationship implies that trip makers in large cities must 
resort to transit and to travel modes other than single-occupancy- 
automobile travel because of the limited availability of land that 
can be used for parking. 

Table 8 

10,000-25,000 1,090 1,530 10 2,630 
(43%) (57%) (0) 

25,000-50,000 1,430 2,420 140 3,990 
(38%) (59%) (3%) 

50,000-100,000 1,610 2,790 260 4,660 
(35%) (60%) (5%) 

100,000-250,000 2,130 4,760 820 7,710 
(27%) (62%) (11%) 

250,000- 500,000 2,450 7,910 1,940 12,300 
(20%)' (64%) (16%) 

500,000-1,000,000 3,200 12,500 6,900 22,600 
(14%) (56%) (30%) 

Over 1,000,000 8,000 32,200 18,600 58,800 
(14%) (55%) (31%)" 

Parking Supply Data for Major U. S. Cities 

Type of Facility 
Population Off'Street Average 
Group of Number of 

Urba•i•d Area Curb Lot G•'age Total 

Spaces 
per 1,000 

Population 

150 

120 

70 

50 

30 

30 

20 

Source" "Parking Principles", High_way. Researjc..h B0a• 
Report 125, Table 2.3, p• •. (29 

When motorists travel to the urban activity center they can 
park their auto at the curb or in off-street parking lots and ga- 
rages. (29) As shown in Table 3, as the population of the city in- 
creases, the proportion of curb spaces decreases from •3% to 14% 
whil.e off-street spaces increase from 57% to 86%. However, as 
shown in Table •, the use of curb spaces is proportionately greater 
than the use of .off-street facilities. For example, in small cities, 
curb spaces account for •% of the total parking supply but accom- 
modate 79% of the parkers. Although curb space, as well as curb 
usage, decreases as the population increases• there is a dispropor- 
tionate usage of curb spaces for all population groups. As shown 
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in Tables • and •, in cities of over one million population, curb 
spaces pmovide only I•% of the parking supply but accommodate 80% 
of the pamkems. Howevem, off-stmeet spaces accoun•t fore 86% of the 
supply but accommodate only 70% of the parkers. One majom reason 
for this phenomenon is that motomists pmefem to minimize the trip 
distance, including walking distance, and the cost of the trip. 

The purpose of the trip affects parking characteristics. (29) A 
comparison of the percentages of parkers utilizing curb and off- 
street parking facilities by trip purpose is shown in Table 5. Shop- 
ping and personal business trips account for the majority of curb 
space usage, irrespective of city population. Conversely, workers 
uZilize the majority of off-street spaces. As the population of an 

area increases, the percentage of shoppers using curb and lot spaces 
decreases; however• the use of these spaces by persons on personal 
business tends Zo remain constant. In cities with a population of 
over one million persons• a ban on curb parking may have little 
effec• on shopping and work trips; however• it could have a dra- 
matically adverse effect on personal business trips• which account 
for 15% of curb usage. Of course• the values given in Table 5 are 

average figures and the actual impact could, vary from city Zo city. 
(35) Walking distance also influences parking characteristics. 

As shown in Table 6, for each population group parkers walk the 
longest distance for work than any other trip purpose. Walking dis- 
tances for all trip purposes, however, tend to increase as the popu- 
lation of the city increases. Parking policies which affect the 
location of spaces with respect to the final destination of the trip 
maker must consider the adverse impact the change would have on non- 
walk trips. 

Table • 

Use of Parking Spaces 

Location Of Parking Spaces Population 
Group of Curb Lot Garage 

Urbanized Area (%) (%,) % 

10,000-25,000 79 21 0 
25,000-50,000 74 24 2 
50,000-100,000 68 31 
100,000-250,000 52 42 6 
250,000-500,000 54. 34 12 
500,000-1,000,000 33 39 28 
Over 1,000,000 30 54 16 

Source" "Parking Principles" Highway Research Be,_..ar.d\S.pe•clia..l 
:-.q .,4. Repor• 125, Table 2.5, p. l• •z•)- 

13 



Table 5 

Classification of Parkems by Facility and Trip Pumpose 

Curb 

Population Personal 
Group of Shopping Business Work Other 

Urbanized Area % % % ) (%) 

10,000-25,000 30 22 11 16 
25,000-50,000 22 30 8 14 
50,000-100,000 19 24 7 18 
100,000-250,000 11 24 6 11 
250,000-500,000 10 23 8 13 
500,000-1,000,000 3 12 9 9 
Over 1,000,000 3 15 4 8 

Off-Street 

Lot Garage 
Personal Personal 

Shopping Business Work Other Shopping Business Work Other 
(%) (%) (%) (%) (%) (%) (%) (%) 

8 10 2 0 0 0 0 
5 5 13 3 0 0 0 0 
5 7 12 7 0 0 0 
9 9 17 7 3 
6 7 18 3 3 3 4 2 
5 8 23 3 5 5 15 3 
4 13 29 8 3 2 8 3 

Source" "Pa•king Pminciples", •ighway Resdarch.. Board. Sp.ecial. 
Report.._.. ! 2 .5, Table 2.7, pp. 12"1'3,'('29)• 
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Table 6 

Walking Distances by Trip Purpose 

Urbanized Area 
Population 

10,000-25,000 
25,000-50,000 
50,000-100,000 
I00,000-250,000 
250,000-500,000 
500,000-I,000,000 

•o,ooo-2•,ooo 
25,000-50,000 
50,000-100,000 
100,000-250,000 
250,000-500,000 
500,000-1,000,000 

10,000-25,000 
25,000-50,000 
50,000-100,000 
I00,000-250,000 
250,000-500,000 
500,000-1,000,000 

10,000-25,000 
25,000-50,000 
50,000-100,000 
100,000-250,000 
250,0{X}-500,000 
500,000-I,000,000 

--190"' •..• and 
210 

Sal• 

260 (Average 313 ft.) 
380 

2OO Personal 240-,• • 290 "-I Business 
390 (Average 360 ft.) 
450 ,-,.i ] 
590 

2oo l 
280 [,, Shopping 
350 -.i (Average 405 ft.) 
470 [ 
570 

270' ..] Work 
.400 [(Average 483 ft.) 
4!0 
5,,oo -•] 
_6•o 

.•:1 .I 
100 200 300 400 500 600 

Diztance in Feet 

Source Parking Garage ,Plann-ing and Operation,. Eno Foundation for 
T•ans•porta'•on', Inc. p. 22 t3b) 
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In most cities, the majority of parkers enter the CBD in the 
morning and leave in the late afternoon. (36) As shown in Figure 2, 
the work trip is the main reason for parking in the city. Because 
auto commuters arrive and leave at approximately the same time each 
day, they are primarily responsible fore congestion, accidents, and 
for other detrimental impacts attributable to single-occupancy-auto 
travel. The time and spatial characteristics of the worker-parker 
also make that group the target of policies designed to reduce auto- 
mobile travel by encouraging car pooling or mode shifts. 

Motorists who drive to work minimize their travel costs, in- 
cluding the cost of parking. In the U. S., as sb•o•w.n in Table 7, 
92.7% of the workers do not pay parking charges. Qmz) Furthermore, 
75.6% of the automobile commuters have parking provided by their 
employers. These data imply that parking policies designed to re- 
duce auto-commuting work trips by raising parking costs would have 
little effect unless employer provided spaces could be included in 
the policy. 

56,O0O 

SHOP PARKERS 

•-PERSONAL BUS 

4•00 6.00 8.00 10.00 12.00 2.•0 4.00 6•0 8.00 I0.00 12,00 

HOURS OF DAY 

Figure 2. Parking duration by trip purpose in a typical 
city. Source- Highway Research Record 474, 
Figure 4, p. 12.•t;) 
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Table 7 

Parking Charges Work-Auto Trips 

Parking Charge 

Type of Parking Yes No 

Commercial facilities 63.1 2o3 

Employer provided spaces ii.3 79.6 
Fringe parking 0.0 0.6 

Other lots 8.5 2.8 

On- street i%. 6 12.0 

No all-day parking used 0.5 0.9 

All other 2.0 io 8 

Automobiles 

% 

6.0 

75.6 

0.5 

3.1 

12.1 

0.9 

1.8 

Percent of total 7.3 92.7 I00.0 

Source- Transportation Research Board 
Table 6, p. 57. (12) 

Special Report 172, 

Groups .Affec.t.ed b•__Par•ing Policies 

When the potential impacts of parking management strategies 
are considered, it can be inferred that nearly every person in the 
community would be affected. While this hypothesis is true to an 
extent, some groups are affected by parking controls more than 
other groups and assume a more active role when changes are planned 
and implemented. A list of the principal groups affected by parking 
changes is given in Table 8. The diversity in the concerns of these 
groups contributes further to the complexity of managing parking. 
Because the ultimate success or failure of a parking program will 
depend upon the participation and cooperation of these groups, it 
is imperative that concerns of all interested parties be addressed 
early in the planning process. 

trans 
affec 
the p 
usual 
charg 
trave 
neces 

Of these groups, commuters• business operators• residents• public 
±t: off±cials• and local political officials are usually directly 
ted by parking controls. The auto commuter wants to park nea• 
lace of employment with a minimum of cost; consequently• he is 
ly opposed to strict bans on urban parking and to high parking 
es. Business operators also do not want "co discourage auto 
i through parking controls because they consider parking to be 
sary to their livelihood. Residential communities adjacent to 
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major employment centers are also adversely affected when commu- 
ters park in the residential area to avoid parking costs or space 
reductions in the CBD. Public transit officials., especially in 
cities where their systems operate below capacity, usually favor 
parking limitations that encourage greater use of transit facili- 
ties. As might be anticipated, local political figures often have 
opposing views of parking management. Some officials support the 
development of additional spaces or free parking programs to en- 
courage new business and economic activity in the downtown area. 
Other officials consider parking as an undesirable land use and 
support a limitation on parking in the business district. 

For any given urban area or transportation related problem 
in the area, there is no stereotype view of parking management by 
any group. Each parking policy must be evaluated on an individual 
basis and each view must be considered in the decision-making 
process before the plan is finalized. 

Table 8 

Groups Affected by Parking Pclicies 

Commuters. 

Business operators and owners 

Residents of the urban community 
Property owners 

Parking lot and garage owners and operators 
Shoppers 
Politicians 

Police officials 
Tourists 

Transit officials 

Transportation planners 
Local transportation program administrators 

Traffic engineers 
Environmentalist s 
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Impa_cts o..f Parki.n• M.anagement ..$_t.ra_..t.egi.e.s 
Parking in an urban area is managed through regulation of 

the number of spaces (supply), the cost of the spaces (price), 
or the location of the spaces in the central area (location). 
A number of techniques or strategies have been developed for 
each of these control mechanisms. Shown in Figure • are seven major urban factors that can be affected by parking management 
policies. While the magnitude of the e.ffect of each strategy 
on any given factor is dependent upon the size of the area 
affected, the problem being addressed, and the cooperation of 
the persons affected, it is clear tha• any strategy can impact 
a wide range of issues. An understanding of the complex issues 
involved and an evaluation of •he probable impacts of each park- 
ing strategy are essential in the planning stage. It is important 
to note that any parking strategy can have beneficial and detri- 
mental impacts on a variety of urban conditions. Criteria for 
estimating the effects of parking controls a•e outlined in a 
later section of •his report. 

It should be noted that the impact of many parking strategies 
has not been determined because these controls have not been imple- 
mented on a city-wide basis in U. S. urban areas. A research pro- 
gram to identify the use of parking strategies and associated 
impacts is in progress. (87) 

Parking as an Element of the Planning Process 

The accessibility of the CBD or any activity center is pmimamily 
affected by the availability of travel modes and terminal facilities. 
While it has been long recognized that limiting and regulating park- 
ing can influence access to an area, parking has rarely been in- corp•[ated into the long-range urban transportation planning proc- 
ess. 8 ) 

Because of the broad impact of parking policies, it is important 
that planners evaluate the availability of parking within an area 
when forecasting future trip designations. Several methods have 
been proposed for including parking in the plann_i.ng process and 
these models are shown in Figures %, 5, and 8. (88) The models are 
based on the premise that an automobile must be parked before the 
trip purpose can be fulfilled. It is assumed that trip ends repre- 
sent parking demand. When parking demand exceeds the available 
supply, the planner should reevaluate the transportation plan by 
redesigning either the roadways, the transit system, or the area's 
parking policy. 
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TRANSIT 
TRIP 
ENDS 

PARKING 
DISTRIBUTION 

IS 
KING SUPP• 

SUFFICIENT 

NO 

YES 

AUTO TR IP 
DISTRIBUTION 

SSIGNMENT/ 

Figure •. Model for including parking in the 
planning process in small urban areas. 
Source" Public Roads, vol. 35, no. i, Figu#'e•5 ', p. 20.(38) 
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ENERATION ; 

TRIP ENOS / / .TRIP• ENO s 

PARKING 
DISTRIBUTION 

IS 
RKING S 
SUFFICIENT 

NO 

•TRANSIT TRAFFIC• 
••_ASSIGNMENTJ 

YES 

ASSIGNMENT; 

Figure 5. Procedure for including parking in the planning,- 
process using the trip interchange modal split model. 
Source" Public Roads, vol. 35, no. i, figure 6, 

p. 

22 



PERSON TRIP 
GENERATION 

MODAL SPLIT 

ZONAL 
TRANSIT 

TRIP ENDS 

ZONAL 
AUTO DRIVER 
TRIP ENDS 

PARK ING 
DISTRIBUTION 

IS 
PAR KING S 

SUFFICIENT 

NO 

•TRANSIT TR'IP• 
• DISTRIBUTION / 

TRANSIT TRAFFIC 
ASSIGNMENT 

YES 

AUTO TRIP 
DISTRIBUTION 

Figure Procedure for including 
-process using the trip 
Source" Public Roads, 

p. 22 £3"8")- 

parking in the 
end modal split 
vol. 35, no. i, 

planning 
model. 
figure ?, 
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As shown in Figure •, in small cities motomists are not 
easily diverted to tmansit either, because the•e is little or 

no public transpomtation available. In this case, the plannem 
must increase the parking supply to accommodate future demand. 
Using eithem the trip interchange om trip end models shown in 
Figures 5 and 8, the planner has the option of either increasing 
the pamking availability or assigning these tmips to transit. 

Parking distribution models that can be used to simulate the 
parking process and evaluate the effects of alternative parking 
plans have also been developed. Most of the models are based on 
behavioral characteristics, i.e., walking distance, parking cost, 
location of parking facilities etc., and incorporate a linear 
programming format. (39,40,41,4•) However, multiple linear re- 
gression, generation rate, gravity, equilibrium, and modal split 
models using generalized cost functions and parking characteris- 
tics have also been developed.(•,$•,•5,•6) 

Although the basic concepts of these models are easy to under- 
stand, the processes of analyses are complex and can be accomplished 
only through computer iterations. Also, most of the basic input 
variables are difficult to model and calibrate for specific parking 
policies. Consequently, while parking should be incorporated into 
the planning process, economical and reliable procedures for ac- 
complishing this objective have not been developed or demonstrated 
for widespread use. Currently, engineering judgment is the primary 
measure used to evaluate the effects of alternative parking policies. 

Ne.w. Concepts in Urba.n Pa.r.,kiD.g...Management 
Historically in the U. S., parking management programs have 

been developed to provide adequate parking in cities. The provi- 
sion of more parking spaces and more roads to accommodate automobile 
trips is a never ending, cyclic process. In large urban areas, it 
has never been possible to provide adequate roadway and storage 
facilities for autos. As shown in Figure 7, there is an exponential 
decrease in the number of parking spaces per 1,000 persons as the 
urban population increases. The data in Figure • •re derived f•om 
parking studies conducted between 1955 and 1963. 3 Data collected 
during parking studies in 99 cities between 1960 an• 1968 are com- 
pared to similar data collected in 1956 in Table 9_-•7) These data 
indicate two important features of parking supply in American cities. 
First, as the city population increases, there simply is not enough 
land area available to accommodate everyone who may want to park 
in the central area. Secondly, Zhe number of spaces available in 
cities with one million population and over has decreased. These 
features tend to indicate that parking availability in large metro- 
politan areas is naturally limited or controlled as the population 
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URBANIZED AREA POPULATION-1960 

FiKure 7. Relationship of parking spaces and umban 
populaZion in U. S. cities. 
Source" Pam__kin• in.,_the..C!,zy,,..CenTer, p. •. 

(30) 
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Compamison of Parking 

Table 

Spaces Available in Urban Areas 

Population Group 

50,000-i00,000 
100,000-250,000 
250,000-S00,000 
SO0 000-I, 000,0O0 
1,000,000 and over 

Spaces Per 1,000 Persons Percent 
Change ---1956 1968 

63.5 68.? + 8.2 

33.2 •8.5 +46.1 

32.8 34.3 + 4.6 

24.2 31.8 +31.4 

18.1 15.9 -12.2 

(47) Source" Highway.R#•sea_r.ch Record 317, Table 4, p. 42. 

increases within a specified boundary. Conversely, in cities with 
populations between I00,000 and 250,000 persons, land is still avail- 
able for additional spaces and the 46.1% increase in spaces per 1,000 
population indicates that parking programs generally were designed 
to increase the supply. 

Although reductions in the number of parking spaces occur natu- 
rally as the city population increases, the impacts are not immedi- 
ately evident because the change develops gradually over the years. 
Of course, as the cities develop public transportation must also be 
introduced to provide mobility to those persons who cannot use the 
auto for urban trips. 

Environmental pollution, changing social views, reduced energy supplies, and limited economic resources are some of the major issues 
which have encouraged urban transportation planners in recent years 
to view parking management as a means of limiting auto travel. Park- 
ing policies that are designed to limit or discourage single-occu- 
pancy-auto travel are only one category of controls within the frame- 
work of. urban multimodal transportation management. The concept of 
reducing auto travel is known as t•affic limitation. (15) There are 
three basic methods of limiting traffic; viz., traffic restriction, 
traffic restraint, and traffic avoidance. 

Traffic restriction policies include methods that prevent auto- 
mobile trips by the use of physical or legal barriers. These tech- 
niques include moad closures, route restrictions, area permits, and 
limitations on driver licenses. Parking management strategies which 
fall within the scope of traffic restmiction measures include parking 
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prohibitions and supply limitations. However, these controls 
must be implemented in conjunction with other restriction measures 
such as route restrictions to be strictly categorized as traffic 
restriction techniques. 

Traffic restraint methods include all transporta.tion policies 
that tend to discourage auto trips in the central area. These 
controls consist of policies such as vehicle taxes, high-occupancy- 
vehicle priority schemes, area licensing, vehicle tolls, and ve- 
hicle metering. Parking management strategies included within the 
realm of traffic restraint are priority parking programs, parking 
regulation enforcement, parking rate increases parking taxes and 
residential parking permits. MosZ of the traffic restraint meas- 
ures must be implemented in conjunction with public Zransportation 
improvements to maintain mobility in the urban area. The purpose 
of these measures is to encourage a mode shift to public transit 
by discouraging single-occupancy-auto travel through disincentives. 

Traffic avoidance methods include actions which pmevent auto 
travel demands from initially occurring in an urban area. These 
methods are long-range planning strategies that include strategic 
land use planning and restrictive road building policies. Parking 
controls that fall into this category are imposing a freeze on down- 
town parking spaces, limiting the number of parking spaces allowed 
in a zone, and limiting parking garage construction. A recent 
study by the Institute of Transportation Engineers Technical Com- 
mittee 6F-I• revealed that in the U. S. the potential for no or 
low growth policies advocated through traffic avoidance measures 
has declined because of the economic recession, a drop in the birth 
rate, and emigration.(%8) Traffic avoidance methods, however, may 
offer growing communities effective means of regulating traffic 
growth gradually without imposing sudden disruptive measures. 

Innovative traffic limitation programs have been implemented 
in foreign cities, especially in Europe, for a number of years. 
Documents reporting the use and effectiveness of limitation schemes 
are available in the literature.(S,15,%9,50,51,52,53,5•,55) Litera- 
ture on traffic restraint and comprehensive case studies of traffic 
management controls in several European cities is also avail- 
able. (56,57,58,59) The major advantages and disadvantages of traf- 
fic limitation measures are outlined in Table i0. While transporta- 
tion management programs have been implemented in a few areas, ?•• 
a few cities have a comprehensive policy of traffic limitation. 
Most of Zhe sZrategies have been designed to limit traffic in the 
central urban area. 
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Table 10 

Advantages and Disadvantages of Implementin• 
Traffic Limitation Strategies 

A_d_v_an•ta. • e s D i sad va.nt a g 9. S 

Reduced traffic congestion Higher public transportation costs 

Reduced air and noise pollution Inconvenience of using public trans• • 
, 

Reduced traffic accidents Increased congestion on public transiJ 
Conservation of fuel Decline in urban area activities 
Improved pedestrian movement Increased enforcement costs 

Reduced vehicle operating costs Increased number of agenciesinvolveM 
Less demand for parking spaces 
Reduced urban sprawl 
Improved public transit 

service 

Less road building and mainte- 
nance 

Preservation of historic areas 

Improved land use 

Lack of information on effectiveness 

Threat of transit worker strikes 
Difficulty in designing a package of 

controls for specific areas 

Opposition by motorists 

Parking management controls are frequently used methods of 
limiting traffic. Shown in Table ii is a summary of 19 projects in 
which pa.rk.ing strategies have been implemented, evaluated, and docu- mented.(•0) In most cases the parking policies were adopted to 
support other primary strategies such as to encourage public transit 
usage or to enhance priority treatments for other vehicles or bi- 
cycles. The only city with a strategy exclusively for parking man-. 
agement was Aachen, West Germany• where changeable message signs 
were installed to direct motorists to available parking spaces to 
reduce traffic created by motorists searching for a 

space.(80) An 
evaluation of the effectiveness of the measure indicated that traf- 
fic was reduced by 10%. 

The application of parking strategies in U. S. urban areas is 
given in a later section of this report. 
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Table Ii 

List of Implemented Parking Management Projects 

Country 
Denmark (03) 

Denmark (06) 

Denmark (07) 

West Germany (01) 

West Germany (16) 

West Germany (20) 

West Germany (25) 

Pro/ect Tit/e (Year) 
Copenhagen Park-and-Ride 
Facilities at Inter urban Train 
Stations (unknown) 
.Copenhagen Traffic Restraint 
in a Central Business Area 
(1962) 
Copenhagen Traffic Restraint 
in a Residential Area (1975) 
Aachen Route Guidance to 
Parking Facilities (1971) 
Hamburg Public Transport 
Integration (1963) 
Mainz Inner-City Traffic 
Restraint Plan (1954) 
Munich Parking Policy 
Implementation Study (1974) 

U.Ko (16) 

UoK. (31) 

The Netherlands (04)Haarlem Parking Control in 
a Residential Area (1976) 

The Netherlands (06) Enschede Traffic Restraint in 
a Residential Area (1975) 

The Netherlands (09) Groningen Traffic Restraint 
in the Central City (1977) 

The Netherlands (12) Delft Traffic Restraint in Resi- 
dential Areas (1970) 

The Netherlands (14) Delft Traffic Restraint in the 
Central City (1970) 

Sweden (10) Uppsala Traffic Restraint in 
the Central Business District 
(1972) 

U.K. (07) Ealing/Hounslow Parking 
Restrictions Along a Bus 
Route (1971 

U.K. (09) Formby Bus Feeder Service to 
a Local Railway Station 
(1970) 
London Parking Control 
Policy •and Experience (1958)_ 
Nottingham Zones and 
Collar Study (1975) 

U.K. (32) Oxford Forecast of Use of 
Park-and- Ride (1973) 

UoK. (37) St Ives Park-and- Ride Scheme 
(unknown) 

Source Traffic E.n.gineering. and Co.ntro.!, February 197 9, 
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Lis.t, of, P,a,rking ,Management Stm_a_,tegie._s 

Two majom concepts of parking management have been presented. 
In the fimst concept, parking management policies weme designed to 
provide adequate spaces for vehicles. In the second view, parking 
policies weme adopted to limit traffic in the central area. It is 
inappropmiate to strictly adopt eithem concept for a given area as 
the choice of a parking policy depends on the transportation and 
urban development objectives of the area. Thus, it is not pmopem 
to identify parking management strategies as tmanspomtation in- 
centives or disincentives. A pamking mangement strategy is a measume 
taken to alter the supply, pmice, or location of parking in a se- 
lected area to make the opemation of the tmanspomtation system more 
efficient or to meduce single-occupancy-automobile tmaffic in the 
amea to reduce congestion and environmental pollution, and to en- 
hance revitalization, histomic pmesemvation, and energy consemva- 
tion. 

A numbem of measures have been proposed and implemented to 
manage parking. A list of •8 parking management stmategies is shown 
in Table 12. While no single source identified all 86 stmategies, 
the list was developed fmom a comprehensive review of the available 
literature. Of the 88 measures identified, 19 weme supply strate- 
gies, 15 were price strategies, and 2 were melated to the location 
of the pamking facilities. 

It is probable that no single measure would be adopted in any 
selected area. Typically, a combination of these strategies, along 
wi•h other actions such as improving transit service, must be de 
veloped to address specific umban problems. It was beyond the 
scope of the study to outline groups om packages of actions, as that 
task has been attempted by othem researchers; however, a fmamewomk 
fore evaluating each strategy is pmoposed in a later section of the 
report. (61,62 

Need..f_or Parking Management 

In recent years, due to national awareness of environmental, 
energy, social, and economic pmoblems melated to single-occupancy- 
automobile travel, there has been incmeased emphasis by the fedemal 
govemnment on encoumaging improved management of the urban Zrans- 
porta•ion system. Because of the potential impact parking strate- 
gies may have on meducing auto travel, .parking management has become 
a majom area of interest. It is impmoper to suggest that the auto- 
mobile and parking facilities are the major sources of pmoblems in 
umban areas. As one observer has noted, urban land use and demo- 
gmaphic changes have resulted primarily from economic (affomdable, 
single-home momtgages) and social problems within cities and in- 
effective land use planning, which in combination with the avail- 
ability of. the automobile have contributed to umban pmoblems. (8•) 
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Table 12 

List of Pamking Management Strategies 

Strategie s 

Supp.l.y Measu.. •r•es 
i. Eliminate on-street 

parking 
2. Eliminate peak-period, 

on- street parking 
8. Short-term, on-street 

parking 

Pamking megulations 
enforcement patrols 

5. Strict enforcement of 
megulations 

6. Reserved parking for 
priority vehicles 

7. Reserved parking for 
high-occupancy vehicles 

8. ResZricted parking time 
at all facilities 

9. Residential parking 
permits 

i0. Freeze number of parking 
spaces 

Ii. Limit parking garage 
construction 

12. Dual uses of facilities 

D..e.s..criPt.i0n_ 

0n-street parking is prohibited 
along major roadways in the CBD 

On-street parking is prohibited along 
major roadways during peak periods 
On-street parking is permitted only 
for short periods to discourage 
commuter parking and to encourage shopping trips 
A special civilian •orce is created 
to enforce parking regulations to re- 
lease police for other operaZions 
Parking regulations are strictly en- 
forced to discourage violations 

Special spaces are provided for prio• 
ity vehicles including taxis, vehicles 
of handicapped persons, etc. 

Special spaces are provided for HOV 
including car pools and van pools 
Parking time is restricted at all on- 
street and off-street spaces to dis- 
courage commuter parking 
Parking in residential areas is 
allowed only by special permit to 
discourage commuter parking 
Limitations are placed on the number 
of spaces in the urban area 

Limitations are placed on the con- 
struction of new parking garages in 
the city 
Parking spaces are used for more than 
one activity, i.e., employee parking 
in day, nightclub parking after dark 

31 



Table 12 (cont.) 

18. Late opening of lots 

i•. Bicycle parking 

15. Pmiomity spaces fore 
compact cams 

16. T•ansit station 
parking 

17. Reduce transit station 
parking 

18. Zoning law limits 

19. Parking infommation 
systems 

Price Measures 

2 0. Short-term free 
pamking 

21. Minimum parking fee 

22. Parking tax 

23. Incmease all parking 
razes 

2•. Discriminating hourly 
rates 

Parking spaces are closed until after 
9-30 a.m. to discourage commuter 
parking 
Special spaces are provided for 
bicycles 
Special spaces are provided for small,•. 
fuel-efficient vehicles 
Special lots are provided at transit 
stations to encourage public transit 
trips 
Transit station parking spaces are 
reduced or not provided to encourage 
use of bus feeder .facilities 

Zoning laws are imposed to restrict 
developers from providing a maximum 
number of spaces instead of a 
minimum number 

Changeable message signs are installed 
to direct parkers to available spaces 
to reduce traffic created by persons 
searching for a space 

On-street parking is permitted free of 
charge to encourage shopping trips to 
the central area 

A minimum fee is charged for off-stree•-• 
spaces which previously were provided 
at no cost to Zhe user 

A special parking tax is levied on all 
parking charges to increase the cost 
of parking 
Parking rates are increased for all 
spaces in the central area 

Parking rates are altered to provide 
low cost for shore-term parking and 
high cost for long-term parking 
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Table 12 (cont.) 

25. Merchant stamp 
validation 

26. Meter on-street spaces 

27. Reduced fees for high- 
occupancy, vehicles 

28. Straight-line parking 
rates 

29. Parking stall tax 

30. In-lieu parking 
regulations 

31. High rates for single- 
occupancy vehicles 

32. Parking surcharges 

33. Garage/lot tax 

Equalized mates 

Location Measures 

35. Periphemal parking 

Park and ride 
facilities 

Merchants offer free parking to 
shoppers who have their pamking stub 
validated after purchasing goods 
Parking meters are installed to in- 
crease the cost of on-street parking 
Reduced parking costs or free park- 
ing is provided for car pools and 
van pools 
A constant rate per unit time is 
charged to ensure long-term parkers 
pay the same rate as short-term 
parkers 

A tax is imposed on each parking 
space to increase the cost of 
employee parking 

Developers are required to contribute 
money to transit in lieu of construc- 
ting a proportion of total spaces 
conventionally required 

The cost of parking is increased for 
single-occupancy vehicles and the 
funds are used to lower costs for 
high-occupancy vehicles or public 
transit 

Special parking fees are charged for 
parking in congested areas 

A special tax is charged to garage/ 
lot owners for each parking space to 
increase the cost of parking 
The same parking rates are chamged 
for on-street and off-street spaces 

Special parking areas are provided 
near the perimeter of the activity 
center, usually within walking dis- 
tance of the CBD 

Parking lots are provided along major 
transportation routes and express 
transit carries passengers to the 
central area 
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The federal agencies that have been most concerned with park- 
ing management are: (I) Environmental Protection Agency (EPA), 
(2) Federal Highway Administration (FHWA), (3) Urban Mass Trans- 
portation Administration (UMTA), and (•) Department of Energy (DOE). 
The role that each of these agencies has in parking management is 
summarized below. 

Environmental Protection •A$ency 
The concept of using parking management strategies to limit 

automobile traffic in American cities was initiated on the national 
level by the EPA. With the passage of the Clean Air Act of 1970• 
the EPA promulgated national air quality standards for six pollu- 
tants. Emissions from motor vehicles, primaril.y carbon monoxide and 
hydrocarbons, were exceeded in 66 urban areas. (6•) After imple- 
mentation of controls on new automobiles and stationary sources, 
addi•ionai transportation controls were needed in 30 areas to meet 
the national air quality standard. Because parking controls have 
the potential of reducing auto trips and increasing the use of 
public transi•, the EPA required that parking management and other 
transporta•o,n control techniques be used to meet the air quality 
standards.<o• The regulations on parking management were short- 
lived as demonstrated by the timetable shown in Table 13. Because 
of strong opposition from public• business• and political sources 
the E• rescinded the parking management regulations on Ju• 
1975. ) Other factors that influenced the decision were" 

i. The regulations were based on an invalid set of 
assumptions regarding relationships between vehicle 
miles of travel and auto emissions. 

2. The proposed strategies were not realistic and if 
implemented would not necessarily reduce vehicle 
miles of travel or emissions. 

3. There was a lack of information regarding the 
effectiveness and costs of various transportation 
strategies and the problems they would entail. 

On August 7, 1977, the Clean Air Act Amendments of 1977 were en- 
acted by Congress and signed by the President. Unlike the 1970 
legislation, the new act requested the ErA and the Department of 
Transportation (DOT) to work together •o develop new air quality 
programs. The actual programs will be developed by the local trans- 
portation and air quality agency. Areas which were not in compli- 
ance with air quality standards by January i, 1979, must submit a transportation control plan by December 31, 1982. The Act also pro- 
vides a 5-year extension to 1987 if the state is satisfactorily 
complying with other statutory requirements. 
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Parking management strategies are listed in the 1977 amend- 
ments as possible transportation control strategies. Specifically 
mentioned in Section 108 of the Act are programs to control on- 
street parking and programs to construct new parking facilities 
and operate existing parking facilities for the purpose of park and 
ride lots and fringe parking. 

Whether or not the new transportation control plans will be 
successful can be debated. The emphasis on local development and 
involvement in planning control measures should enhance the develop- 
ment of realistic alternatives; however, the primary objective, 
the reduction in vehicle miles of travel (VMT), may not be accepted 
by the public. (65) There is also some question as to whether •ans- 
portation controls can improve air quality in all urban areas. 

6) 

A number of researchers have examined the impacts of using 
parking manase e• strategies to reduce VMT as a means of improving 
air 

quality.•l•, ,67,68, 9,70,71,72) In these studies, computer 
models have been used to estimate the impacts of the control measures. 
No study was found where the actual relationship between vehicle miles 
of travel and air quality level has been measured using a controlled 
before and after experimental design. Research to verify that VMT 
is an appropriate basis for predicting air quality is needed. (73) 

There is little doubt that parking management strategies can 
be used to reduce automobile trips. However, the total impacts on 
air quality, along, with the impacts on energy, economics, and motor- 
ist attitudes, need to be demonstrated through their implementation 
in a number of urban areas. 

Federal Highway Administration and Urban Mass Transportation 

In the interest of attaining broad local and national goals of 
conserving energy, improving the environment, providing equity for 
transit dependents, and preserving the urban area, on September 17, 
197•, the FHWA and UMTA jointly promulgated regulations for the de- 
velopment of a Transportation Improvement Program for each urban 
area. (i) An integral part of the Transportation Improvement Program 
is the Transportation System Management (TSM) element. The main 
objective of TSM is to plan for the implementation of low-cost, 
short-range measures that will achieve maximum efficiency and pro- ductivity for the urban transportation system. Specifically, the 
TSM element requires 

i. provisions for the short-range transportation needs 
of the urban area by making efficient use of existing 
transportation resources and for the movement of 
people in an efficient manner; and 
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2. the identification of traffic engineering, public 
transportation, regulatory, pricing management, 
operational, and other improvements to the existing 
urban transportation system, but not including new transportation facilities or major changes in existing 
facilities. 

One of the most important features of TSM is the recognition 
of the unique characte•istics, needs, and goals of each urban area. Thus, a TSM element may incorporate a number of strategies to meet 
the transportation and development objectives fop a community. 

Parking management is identified as one of the TSM techniques 
that can be used to meet short-term transportation goals. Specific 
strategies for managing parking are given below. 

I. Elimination of on-street parking, especially 
during peak periods 

2. Regulation of the number and price of public 
and private parking spaces 

3. Favoring of short-term users over all-day 
commuters in the provision of parking 

4. Provision of fringe and transportation-corridor 
parking to facilitate transfer to transit and 
other high-occupancy vehicles 

5. Strict enforcement of parking restrictions 

The extent to which local transportation planners are incor- 
porating parking management strategies into their TSM element has 
not been determined. An evaluation of 40 TSM elements submitted 
by Metropolitan Planning Organizations revealed that- 

i. of the 40 plans submitted, only I0 had been adopted; 

2. little effort was made to develop a strategy for 
solving urban transportation problems; 

3. no analysis was undertaken to evaluate the impact 
of TSM projects; and 

4. there is much confusion as to what a TSM document 
should contain .( 74 ) 
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The study results suggest a need for additional guidelines, 
especially guidelines describing the pmocess of selecting and 
combining stmategies and techniques for. evaluating the impacts 
of alternaZive tmanspomtation measumes. Consi•w•ble mesearch is 
under way to improve the TSM planning pmocess. 

Through the TSM element, the DOT has initiated a strong in- 
centive for local planners to implement transportation controls 
to enhance the efficiency and use of existing transportation fa- 
cilities. The extent to which the measures will be implemented 
and the success of these strategies are yet to be determined. 

Departme_.nt• .•f .Ener 

To date the DOE has not promulgated specific transportation regu- 
lations designed to conserve energy, However, another oil embargo or 

a sharp increase in energy consumption could conceivably necessitaZe 
the implementation of strict transporZation control plans. 

Most of the transportation management techniques, including 
parking managemenZ strategies, that are imposed to increase the ef- 
ficiency of existing transportation facilities •have some energy 
conservation potential. The effectiveness of strategies or combina- 
tions of strategies which could maximize energy conservation for, 
specific conditions in an urban area have not been identified. In 
fact, the extent to which transportation controls have been imple- 
mented or have been planned for implementation in the U. S. has not 
been determined. In view of the national energy problem, research 
to determine the energy-saving potential Of various controls should 
be givena high priority. 

L•cal Area Needs for ParkinManagement 

In contrast to federal policies which encourage the develop- 
ment of transportation control plans, the need for transportation 
management is derived from problems found in each urban area. To 
examine the magnitude of local transportation related problems as 
perceived by urban officials responsible for parking management, 
the respondents to the questionnaire survey were asked to rate 
specific problems on a 5-point scale (Question 3 of the survey 
shown in Appendix A). The results of the survey are shown in 
Table i•. It should be noted that a uniform quantitative measure 
was not defined for any problem; thus the results are subjective 
evaluations of problems perceived on the local level. Of the five 
problems identified• the inefficient use of energy was rated the 
most serious one. An analysis of the data• given in Appendix A• 
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indicates that the energy problem was rated as the most serious 
for each city population group. Traffic congestion and accidents 
were rated behind energy as major problems. Air pollution was felt 
to be a considerable or major problem in only 24 areas (13.9% of 
the cities). Other major problems listed were the need for more highways and parking facilities and the lack of funding for public 
transportation. One local problem listed in the survey was the 
need to regulate commuter parking in residential areas. 

The survey data indicate that the majority of local officials 
do not perceive many of the urban transportation related problems 
as being major problems. Most of the respondents, however, did 
indicate an interest in receiving additional information on parking 
management. A summary of their views related to local problems and 
parking management strategies is given in Appendix•C. 

,P.r•obl•em,.s With Imp l•me,n•.,i.,..ng .p.,a, rking, Management_. S.tr,,a, tegi..e,s 
No transportation program, irrespective of the potential bene- 

fits or need, can be formulated and implemented without creating 
problems or disadvantages. Because parking affects a large number 
of different interests, there are a wide range of factors that tend 
to discourage the implementaZion of many parking strategies. Some 
of the factors that have been recognized as impeding the develop- 
ment and use of parking controls are summarized in Table 15. While 
a few of the problems created by these factors are real, some are imagined and can easily be resolved. The major problem is that 
widespread implementation of various strategies has been limited in 
American ciZies and not enough information exists to adequately iden- 
tify the key issues or specific problems that may be encountered in 
an urban area. Until further experimentation is conducted, each of 
the factors must be given careful consideration in the development 
of comprehensive parking policies. 

Most of the factors, which are categorized into five groups in 
Table 15• are related to parking management in general and do not 
address problems encountered when implementing specific strategies. 
Factors related to specific parking controls are addressed in Zhe 
next section of this report. Also it should be carefully noted that 
the factors cited encompass the full spectrum of parking management 
problems• and that• consequently• for any given urban area or park- 
ing strategy only a few of the impediments may be applicable. 
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Table 15 

Summary of Factors That Discourage Implementation 
of Pamking Strategies 

Category Factor 

Institutional I. Pamking strategies place an unequal bumden 
on low-income dmivems 

2. People resent policies imposed by govemn- 
mental agencies 

•. Most parking facilities in large umban areas 

ame privately owned and not subject to govemn- 
ment regulation 

•. Public, political, and business intemests 
genemally oppose mestmictive parking contmols 

5. Existing public pamking agencies ame sub- 
jected to fmagmented control mequiming a 
numbem of agencies to make critical manage- 
ment decisions 

8. Complex pmiomity pamking schemes and mate 
structumes are difficult to administem and 
enfomce 

?. Even simple parking controls take a long 
time to implement if legislative action is 
mequimed 

8. Most feasible parking controls have already 
been implemented 

9o Most agencies do not have the trained pem- 
sonnel needed to deal with a variety of 
issues and impacts mequimed fore developing 
and administeming effective pamking policies 

i0. The absence of tmaffic management in favor of 
auto use incentives has worked against re- 
liable public tmansit service and capacity 

ii. Pamking controls can have divemse effects on 

an urban area 

12. Unpopular mestmictive parking measures would 
cmeate a reluctance on the paint of agency 
officials to enforce megulations and to 
collect associated taxes and fines 
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Table 15 (cont.) 

Social 

Economic 

13. Parking controls are not applicable to the 
transportation related problems of the area 

1%. Parking restrictions are prohibited by city 
and/or state laws 

1. Downtown parking restrictions impose hard- 
ships on adjacent residential areas 

2. Public interest and involvement in environ- 
mental issues has declined in recent years 

3. Auto drivers will not switch to public 
transit because service is not reliable 

%. Parking restrictions infringe upon consti- 
tutional guarantee of •the freedom of 
mobility 

5. Many parking regulations are difficult to 
understand and to comply with 

•. Parking controls discriminate against per- 
sons who are employed in the affected area 

I. Restrictive parking strategies will have a 
drastic negative financial impact on the 
parking industry 

2. Parking limitations will reduce government 
revenues generated by parking charges 

8. Restrictive policies will disrupt financial 
commitments made to establish off-street 
parking facilities 

•. Parking limitations would greatly reduce 
sales and lead to decline of the central 
business area 

5. Agencies do not have the funds to administer 
or enforce parking regulations 

8. City tax structures often act as an incentive 
to creating parking space development 

7. Existing parking rates encourage long-term 
parking 



Table 15 (cont.) 

Land Use 

Effectiveness 

1. Restrictive parking policies would dis- 
courage downtown development and enhance 
the development of fringe areas 

2. There would be a proliferation of low- 
density• small-scale developments outside 
of areas subject •o strict parking limita- 
tions that would create automobile travel 
and the need for parking in these areas 

3. Zoning regulations in cities are often in- 
effective and many codes encourage rather 
than discourage parking development 
Existing land use patterns encourage auto 
travel and necessitate that adequate park- 
ing be provided 

1. Evaluation of the effectiveness of various 
parking strategies has been limited 

2. Parking restrictions will not be effective 
because: 

a) There is a surplus of public and 
private parking in mosZ urban areas 

b) Nationwide, 92.7% of commuter auto 
trips park free 

c) Parking fees are low, averaging $1.75 
per day in American cities 

d) Increases in parking fees• even when 
coupled with free bus service• have little 
effect on the choice of travel mode 

e) There are no perceived problems in most 
urban areas that require •restrictive 
parking measures 

f) AlternaZive transportation services are 
not available 

g) 0nly a fraction of auto trips in an urban 
area result in parking downtown 

h) Parking strategies are not needed in 
small cities, areas without a defined 
central business distr.ict• or in areas 
with low population densities 

i) Most downtown parking is under private 
control 



Table 15 (cont.) 

There are insufficient data on which to 
assess the potential benefits of parking 
strategies 
There are no standard techniques or 
measures for evaluating the effectiveness 
of parking controls 

Institutional factors that discourage implementation of park-, 
ing strategies comprise a broad range of problems. Perhaps the 
most difficult problem to overcome is the opposition of public, polit- 
ical, and business interests to parking controls. While some of the 
opposition may never be mollified, one method of dealing with the 
problem is to identify the specific issues that lead to opposition. 
Much of the opposition may be due to a general fear of the unknown 
effects of the policy which results in a basic resistance to change. 
These fears can be alleviated by incorporating all interest groups 
in Zhe early planning stages of the policy and by demonstrating the 
impacts of similar policies in other areas. Also, experimentation 
of the plan in a limited area (several blocks) prior to implementa- 
tion on an areawide basis would provide an opportunity for the 
groups to become familiar with the concept and its associated impacts. 
The gradual application approach would also assist the agency in 
assessing the effects of the policy and allow refinements before 
full-scale implementation. 

Another major institutional factor that discourages the imple- 
mentation of a comprehensive parking management program is fragmented 
control of parking among many city agencies. The broad range of 
agencies involved in parking was substantiated by a review of the 
responses to the questionnaire survey for this study. It revealed 
that the 173 respondents represented the following 12 distinctive 
governmental departments. 

i. City traffic engineers 
2. City planning directors 
3. Transportation directors 
•. Traffic engineering managers 
5. City engineers and managers 
6. Directors of public works 
7. Directors of parking 
8. Superintendents of streets 
9. City administrative assistants 

i0. City engineering liaison officers 
ii. Chiefs of police 
12. Directors of general services 



The mange of agencies responsible for parking management 
suggests that parking is generally not given departmental status 
in most areas. This diversity in management mesponsibility that 
requires the cooperation of a number of agencies to fommulate 
parking policies is a real impediment to implementing mestmictive 
parking strategies. Recognition of the need for parking management 
and the potential benefits fmom effective controls ame pemhaps the 
best incentives fore encouraging meomganization and the cmeation of 
a pamking agency. 

Social impediments to implementing pamking strategies deal 
primamily with the effect the strategy has on the individual. There 
have been criticisms that transportation decision makers ame paying 
too little attention to the freedom of independent personal mobility 
by applying traffic limitations. 76) Whether or not parking strate- 
g. ies are discriminating against individuals or intemest groups is an 
mssue Zhat must be decided through the judicial process. 

The major social issue affecting pamking is the pmoblem of 
encouraging auto dmivems to switch rheim trips to public tmansit. 
The problem is multifaceted and theme are semious difficulties in- 
volved. Much behavioral research has been conducted to examine 
incentives for encouraging mode chart and the reasons people pine 
fer to use their 

automobiles.(77,78,•s ,80,81) The primary factors 
that have been shown to affect mode choice are cost, comfort, time, 
walking, parking availability, parking costs, and auto availability. 
Trip costs play an important role in mode choice for shopping. Two 
of the stmongest incentives found that would encourage drivers to 
switch to public transit relate to the availability and price of 
gasoline. A 1975 attitudinal survey of existing and potential 
transit users in New Haven, Connecticut, revealed that gasoline rationin• and increasing the price of gasoline above $i.00 per 
gallon (8) would give the necessary encouragement. Incmeases in 
parking costs, even when supplemented with free bus service, had 
little effect on mode choice, as shown in Table 18. Fuel constraints 
coupled with incmeases in pamking costs would have to be imposed be- 
fore motorists would be divemted to public transit. It has also 
been shown that the unavailability of fuel rather than fuel cost 
was the major cause of increased auto occupancy during the 1978-7• 
oil embargo. (8•) Although theme is some evidence that major in- 
cmeases in parking costs can influence mode choice, most of the 
auto tmip reductions have been temporary. The major d•ivem •- 
sponse has been to purchase more-fuel-efficient automobiles. •) 
Continuing effomts of American automobile manufacturers to produce 
more-fuel-efficient cars could further reduce motorist incentives 
for using public tmansit. It appeams that disincentives to auto- 
mobile use will cause shifts to othem modes only to a limited 
extent. (85) 



Table 16 

Impact of Constraints on Automobile Use 
(Greater New Haven Transit Study 1975) 

TYPE OF CONSTRAINT 

Gasoline cost $i.00 or more per gallon 
Gasoline rationed to I0 gallons per week 

Gasoline raZioned and cost $i.00 or more 
per gallon 

SubtoZal Gasoline-Rela•ed 

CAR DRIVERS 
TAKINg BUS a 

Number Per- 
cent 

40 24.3 

20. 12 .i 

50 30.3 

ii0 66.7 

Parking cost increased by $I.00 
Free bus and parking cost increased 
Gasoline cost $I.00 or more per gallon 

and parking cost increased $i.00 
Gasoline rationed, cost 81.00 or more 

per gallon, and parking cost increased 
by 81.00 

Gasoline rationed and parking cost 
increased by $i.00 

Gasoline rationed or cost $i.00 or more 
per gallon, parking cost increased 
by $I.00• and bus ride free 

Subtotal Parking Related 

i 0.6 

13 7.9 

9 5.4 

15 

4 2.4 

13 7.9 

55 33.3 

GRAND TOTAL 165 I 00 0 

aUnexpanded responses, all locations combined, constrained mode 
change by car drivers only. 

So urc e 
(82) Transportation Research Record 625, Table 4, p. 3. 



A number of economic factors have been identified as deter- 
ments to the implementation of parking controls. Of these factors, 
the financial impact that controls may have on the downtown area 
is the most difficult to deal with. The amount of parking in the 
CBD has been shown to have a direct empirical relationship to the 
economic activity of the area. 

(27) Economic indicators such as 
sales are affected by many factors other than parking. Congestion 
decreases the accessibility of the downtown area and may also di- 
vert trips to other shopping areas. The overall impact of parking 
policies on the economic activity of the affected area must be care- fully evaluated before, during, and after the implementation of 
parking strategies. However, caution should be used in evaluating 
retail sales as a measure of economic activity. A recent study in 
Richmond, Virginia, revealed that in an 18-month period retail 
sales declined when compared to sal•s figures in the state during 
a free downZown parking experiment. 86) City merchants, however• 
felt the program was highly successful as their average sales in- 
creased $•,818 per month during the experiment. 

Parking policies have a definite impact on land use develop- 
ment. (2•) Area zoning policies should be carefully reviewed and 
amended if necessary to reduce fragmented development of parking 
facilities that encourage additional auto travel. Artificial re- 
strictions that would discourage downtown redevelopment in favor of 
fringe development should also be avoided, unless mobility in the 
central area can be maintained through increased transit ridership 
or multiuse of existing parking facilities. 

Perhaps the greatest impediment to implementing parking strate- 
gies in urban areas is the lack of sufficient information on which 
to judge the effectiveness of the measures. Through controlled ex- perimentation and demonstration projects, new data can be obtained 
and this impediment can be reduced. These data may also be useful 
to persons seeking to overcome many of the .other barriers that 
currently prevent the implementation of innovative parking manage- 
ment strategies. 

SURVEY OF PARKING MANAGEMENT STRATEGIES 

The purpose of the survey questionnaire was to identify the 
type of parking strategies in use or planned for implementation in 
American cities and to determine why they were selected, how they 
were evaluated, and whaZ problems were encountered. Although 36 
parking strategies were identified during the literature review (-see 
Table 12) only the 17 strategies shown in Table 17 were specifically 
included in the survey form. This limitation was necessary to reduce 
the length of the questionnaire and the time required for a respond- 
ent to complete it. Given below are the general results of the 
questionnaire. Following the summary is a discussion of each park- 
ing management strategy listed in Table 17. 
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Table 17 

Parking Management Strategies Included 
in the Questionnaire Survey 

CategoFy 
Supply Measures 

Price Measures 

Location Measures 

Strategy 

Short-term, on-street parking only 
No on-street parking 
Strict enforcement of regulations 
Reserved parking for priority vehicles 

Restricted parking time at all facilities 
Residential parking permits 
Freeze on number of parking spaces 
Limit on parking garage construction 

Zoning law limits 

High rates for single-occupancy vehicle 

Discriminating hourly rates 

Increase in all parking rates 

Reduced parking costs for priority vehicles 

Parking tax on users 

Tax on parking garage owners 

Construction of park and ride lots 

Provision of peripheral parking 

General Results of Questionnaire Survey 

The composite results of the questionnaires received from 173 
city officials are given in Appendix A. As previously discussed, the 
responses represent geographical and population distributions found 
in American urban areas. Consequently, the results may be inter- 
preted as being representative of the state of the art in the U. S. 
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The transportation related problems given in question 3 were also discussed in a pPeceding section of the report. 

In question •, the mespondents weme asked if their city had a formal parking management plan whose primary objective was to limit 
the parking supply or increase parking costs so that auto users are persuaded to shift to other transportation modes or to increase auto 
occupancy. Of the 173 respondents• only 5 officials indicated they 
had a parking management plan to limit single-occupancy-auto use. The officials represented Los Angeles; St. Louis• Missouri; Cambridge Massachusetts; and Portland and Salem• Oregon. Parking management plans wer•87•88•89)received from officials in Los Angeles• St. Louis, and Portland. A •eview of the plans revealed the following. 

i. The Los Angeles progmam is under the guidance of an ll-member, private sector steering committee and its 
objectives are to conserve energy, improve air quality, 
reduce peak-period traffic congestion, and preserve 
land in major activity centers for uses other than 
parking. The approach to parking management is one of 
providing economic-incentives as opposed to strict dis- 
incentives to limit traffic. The primary strategy is 
the development of remote park and ride facilities and 
supporting express bus service, subscription busses, 
van pools, and car pools. Commercial and industrial 
properties located in the downtown area are permitted 
to reduce their current on-site parking spaces by making 
a financial commitment to the park and ride program. 
The concept of funding remote parking instead of con- structing the required number of spaces in the central 
area is known as in-lieu parking regulations. 

2. Parking management strategies ranging from providing 
a parking information system to reducing parking rates 
for car pools were examined to determine which measures 
were applicable to the St. Louis area. The findings of 
the study revealed that few parking management strate- gies were implemented in the area, as no significant 
problem was perceived at the local level. The regional 
planning agency has encouraged car pooling and has es- 
tablished reserve bus lanes to conserve energy and reduce 
auto emissions. It was felt by the authors that parking 
management strategies will be used as changes occur in 
land use and traffic congestion. 

3. In Portland, Oregon, the city council has adopted a parking management plan to support the goals and guide- 
lines of its downtown development plan. The parking 

49 



policy pmovides fore a limit on the number of spaces 
in the downtown area; the development of multiuse 
parking facilities; the removal of curb parking 
spaces; an increase in the number of short-term park- 
ing spaces in the retail area; and a reduction in 
long-term parking by improving transit services and 
bicycle facilities. The plan is being administered 
by the Bureau of Planning. 

The plans indicate that there is a recognition that parking 
management strategies can be successfully implemented on an area- 
wide basis to improve traffic and environmental conditions in urban 
areas. The extent and type of strategy implemented appears to be a 
function of the perceived problems at the local level and the goals 
of development in each area. 

The responses to question 5 gave further insight to the de- 
velopment of parking management plans in American cities. Of the 
173 respondents, 27 (15.6%) officials indicated that parking manage- 
ment studies had been conducted in their cities. Furthermore, re- plies to question 6 revealed that studies of parking strategies are being conducted in 38 (22%) of the cities. A review of the 17 
study reports that were enclosed with the completed questionnaires 
revealed the following observations. 

1. Nine of the studies were conducted to examine existing 
parking characteristics and to determine future parking 
needs and methods for financing additional off-street 
facilities. Parking studies for the City of Coronado, 
California, (population 21,400) and Anniston, Alabama, (population 34,500) were characteristic of this ap- 
proach. •90,91) However, the same methodology, was 
employed for the cities of Jersey City, New Jersey, 
(population 283,000) and Fort Worth, Texas, (population 390,000).(92,93) The primary strategy recommended in 
these studies was to meet future parking needs by con- structing off-street lots and garages. This technique 
reduces congestion created by on-street parkers and 
thus improves the operational efficiency of automobile 
traffic. 

2. In the other eight parking studies, reductions in the 
number of downtown parking spaces planned for the future 
and a lessening of intensive development were recom- 
mended. For example, in Bellevue, Washington, (popu- 
lation 65•000) the s•udies recommended reductions in 

s area parking space requirements in the central busine •94) 
and the encouragement of car pools and van pools 
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Also recommended was the construction of peripheral 
parking facilities supporZed by shuttle bus service 
for workers in the business sector. The Honolulu, 
Hawaii, (population 70•,500) parking study also re- 
sulted in a recommendation to meet future parking 
deficiencies by providing express bus service to 
peripheral parking facilities. (95) In Albany, New 
York, (population 115,000) recommendations were made 
to place a surcharge on commuter parking to reduce 
on-street, long-term parking for c•••ters and permit 
the spaces to be used by shoppers. Future develop- 
ment and improvement of transit to minimize commuter 
traffic in the business district was also recommended. 

The San Francisco (population 660.,000) parking 
study was conducted to examine methods of reducing 
vehicle emissions and included the examination of a 
wide variety of parking strategies ranging from dis- 
couraging the demolition of residential and commercial 
buildings for construction of parking facilities to 
providing fringe parking lots with shuttle bus service. (97) 
It is interesting to note that although reduced traffic 
congestion and air pollution and •he conservation of 
energy were considerations in these recommendations, one primary incentive was economic; viz., the implementation 
of measures that do not require large capital outlays of 
public funds for parking facilities. 

Question 7 of the survey requested the respondents to rate the 
status of i• parking management strategies and ii supporting strate- 
gies in their city. An average of 62% of the 173 respondents noZed 
they had not considered using any of the 15 parking strategies, 
while only 36% replied that they had not considered using the ii 
supporting strategies. This difference may be attributed to the 
general feeling that incentives are more acceptable to the public 
than are strategies which tend to limit auto use. Only 9% of the 
respondents suggested tha.t parking strategies were being considered, 
while 21% indicated that the supporting strategies were under con- 
sideration. It is interesting to note, however, that only •% 
suggested that the parking strategies had been considered and re- jected, while 5% replied that •he support strategies had been con- 
sidered and rejected. Only 2% of the parking strategies and 6% of 
the support strategies were programmed for implementation. An 
average of 11% of the parking strategies were in use, while 19% of 
the support strategies were being utilized. 

A review of the replies by population group indicated that the 
average responses did not significantly vary by population. The 
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survey results indicate that while a majority of the parking 
strategies had not been considered, very few of the measures 
had been considered and rejected. Thus, the potential for 
applying parking strategies in American cities in the future 
appears promising. A discussion of the survey results for each 
parking strategy and support strategy is given in subsequent 
sections of the report. 

Question 8 of the survey requested the city officials to give 
specific reasons why the parking management and support strategies 
listed in question 7 had not been considered. 0nly 3% of the re- 
spondents suggested that the measures were prohibited by citv or 
state law, 7% noted that the controls could not be enforced or were ineffective, and 6% replied that funds were not available for 
implementing the measures. The primary reasons given for not con- 
sidering the strategies were political, public, and business oppo- 
sition (44%) and the imapplicability of the controls to the cities' 
problems (37%). Other reasons given for not implementing the con- 
trols were that no alternative travel modes were available and 
that there was no control of private off-street parking spaces. The 
specific reasons for not considering each of the parking strategies 
are summarized in Table 18. A discussion of the reasons for not 
considering each parking measure and a s•ummary of the results for 
each support strategy are given in subsequent sections of the re- 
port. 

The city officials were asked to give reasons why, as stated 
in their responses to question 9, strategies had been considered 
and rejected. The primary reasons listed were public, political, 
and business opposition (54%), the inapplicability of the controls 
to city problems (12%), and the unavailability of funds for imple- 
mentation (10%). The reasons for considering and rejecting each 
parking strategy are summarized in Table 19. A discussion of these 
reasons and the results for each support strategy are given in 
subsequent sections of the report. 

Question i0 requested the officials to list specific reasons 
why each strategy was planned for implementation or why it was 
being used. A tabulation of the responses is given in Table 20. 
The primary reason for using the measures were to improve traffic 
flow (18%), reduce congestion (18%), and increase the use of trans- 
it (17%). Reasons cited in the "other" category were to benefit 
businesses, to increase city revenue, or to respond to requests by 
businesses and the public. The reasons for selecting each parking 
strategy for implementation or using the strategy are given in 
Table 21. A discussion of these reasons for each parking measure 
and for the support strategies is given in subsequent sections of 
the report. 
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Table !8 

Reasons ma•n• Srra•egzes }i'cZ ,.cnoi/er imp nZati•n 

:4easure • 
Supply •:{ea•ures 

30 

19 

2• 17 3 

6 5 5 

.•nor%-r.erm on-street parkLn• only 0 3 94 

No on-•treet •arking 3 120 

Stric• e•orc•ent of •ola•io• 0 5 42 

•se• •rk• for p•_ori•f vehicles 3 $6 20 i• • 5 134 

Re•riczedpar•n• zi•e at all facilities 54 30 20 = 7 167 

•sident• park• pe=ts • 5g 2S 20 • 145 

F•e:. n•er of park•4 •ac•s 5 6Z 31 2S • 133 

L•t on p•n• •a•e co•t•czicn 4 
67{ ZS• 26 7 179 

Price Measurers 

Zeduc_d 3ar• costs for oriori• ve•c.es• I] i0i .O• 64• Zl 15 .5• 7 6 15z 

Far•in• •x on •ers 3 5, • 61 37] 41• 31j 32• 6• • 189 
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Table 20 

Reasons PaPking and SuppoPt StPategies Were Implemented 

Reason 

i. Improve traffic flow 

2. Reduce congestion 
3. Improve air quality 
•. Reduce noise level 

5. Reduce energy consumption 
6. Increase use of transit 
7. Increase auto occupancy 
8. Reduce accident hazards 

9. Other 

TOTAL 

Number of Responses Percent of Response_s 

252 18 

245 18 

130 9 

65 5 

138 I0 

240 17 

72 5 

93 7 

144 ii 

1,379 I00 

The respondents were requested in question ii to list specific 
parking management strategies that had been implemented and found 
to be effective. 0nly 9 (5%)of the officials indicated that they 
had implemented parking strategies which were later found to be in- 
effective. The ineffective strategies were installing curb parking 
meters, requiring overnight parking permits, imposing no parking 
res'trictions• and implementing residential parking permits. The major reasons cited for failure of these measures were opposition 
from public and business officials and changes in •he demand for 
parking. The results of the responses indicate that .experience with 
ineffective parking strategies is limited to a few urban areas. 

Question 12 requested respondents to give their views on the 
effectiveness of parking management strategies. Of the 173 replies, 
• (25%) indicated parking strategies were not a solution to their 
cities' problems, 3• (20%) noted that the strategies were not appli- 
cable, while 18 (10%) felt they were short-term solutions and 33 
(19%) suggested they were long-term solutions. The results of the replies indicate that in at least 29% of the urban areas the offi- 
cials feel parking management may be effective in addressing trans- portation related problems. 
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Tab2e 21 

•easor, s •ark±r.• ¢•-a£e•ies Wer• 

I0 I! 

i I 

!01 

119 

3 27 

0 17 

2 10 

1 3t 

1 
1 

0 

5[ 37 

13 
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City officials were mequested in question i• to list parking 
strategies that weme being used successfully in rheim amea and to 
give reasons fore the success. A summary of the •esults is given. 
in Table 22. Although a vamiety of succesful strategies weme given• 
imposing time limitations on curb spaces, developing fringe lots and 
bus service, maising parking costs, and strictly enforcing pamking 
regulations weme cited in the largest numbem of responses. The 
mesponses indicate that even in the face of difficulties in imple- 
menting parking strategies, they have been successfully used, pem- 
haps to a limited extent, to address transportation related pmoblems 
in some American cities. 

Table 22 

Summary of Successful Parking Strategies 

Parking Stra_•egy. Reason for Success 

Provide short-term on-street parking Best method of serving businesses 
Residential parking permits 

Strict enforcement of regulations 

Provide park and ride facilities 

Remove on-street parking 
Raise parking costs 

Provide off-street parking 
Close parking lots until 9"00 a.m. 

Merchant tokens for parking lots 

On-street parking bans during peak 
traffic periods 

Reserved parking for priority 
vehicles 

Provide angle parking 

Effective meZhod of providing 
parking for urban residents 

Improves traffic flow and pro- 
vides spaces for shoppers 

Reduces parking demand and traf- 
fic in •he CBD 

Increases roadway capacity 
Discourages long-term parking 
and encourages shopping trips 

Reduces on-street parking spaces 
Avoids long-term parking in 
prime business areas 

Eliminates on-street parking 
in the C BD 

Improves traffic flow 

Increases efficiency of spaces 
and reduces parking demand 

Provides more parking spaces 
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Question I• requested the officials to list measures they 
used to evaluate the effectiveness of parking strategies. Thirty- 
two (18%) of the respondents indicated they did not measure the 
effectiveness of the strategies, while •7 (27%) used engineering 
judgment. Of the measures employed, 85 (20%) monitored traffic 
volumes, •2 (18%) examined enforcement problems, and 28 (18%) 
used traffic accident studies. Of the 17• respondents, only 81 
(•7%) indicated that data had been collected for evaluative purposes. 
Thus, it is apparent that in many cities the effects of using var- 
ious controls on an areawide basis are not known. 

The respondents were asked in question 15 if legal problems 
were being encountered in using parking management strategies in 
their city. Eighty-seven (50%) replied that no legal problems were 
being encountered and only 20 (12%) noted that they did have legal 
problems. The problems included the constitutionality of resi- 
dential parking permits, obtaining approval for parking sites, and 
imposing controls on private parking facilities. The ruling on 
the residential parking permit program is discussed in detail in 
a subsequent section of the report Generally, it appears that 
there are few legal problems that would prohibit the use of most 
parking management strategies in U. S. urban areas. 

Question i• requested the respondents to indicate if changes 
in the state or city codes had been made to permit the implementa- 
tion of a parking strategy. Of the 178 replies, 108 (62%) had not. 
made any changes in the codes, while 27 (i•%) indicated that changes 
had been made. Amendments to the codes included changes to allow 
on-street parking bans; zoning changes in parking r.egulations; 
changes in parking prices; establishment of parking authorities; 
legislation for residential parking programs; changes to allow a 
parking stamp validation program; revisions to limit the number of 
parking spaces permitted; and changes to allow preferential parking 
for the handicapped. 

Question 17 asked city officials if litigation to allow imple- 
mentation of a parking strategy was under way or under considera- 
tion. Only 5 (8%) of the respondents noted that litigation was 
under way to implement a residential permit parking program. 

The responses to question 18 are summarized in Appendix C. 
Generally, many of the officials expressed an interest in receiving 
additional information regarding parking management. Of the 178 
respondents, i%0 (81%) noted in question 19 that they would like 
to receive a copy of the final report. 
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Parking Management Supply Str,,a, te•gie, s 

Supply controls are those parking management strategies that 
affect the restriction, removal, or reallocation of parking spaces 
to increase roadway capacity, discourage work-commuter parking and 
encourage shopping trips, provide parking for residents of the urban 
area, and encourage trip making by high-occupancy vehicles. The 
goals of these strategies include energy conservation; revitaliza- 
tion of the CBD; reductions in auto emissions, noise levels, and 
traffic accidents; and improvements in land use in the urban area 
by reductions in the parking demand. One or more of these strate- 
gies e.g., prohibiting on-street parking coupled with strict 
enforcement of the regulation and a residential permit parking pro- 
gram- can be implemented in most urban communities. Given below 
is a discussion of the 9 parking supply strategies examined in the 
questionnaire survey. 

Short.-Term• On-Street ParkiD.g O.nly 

One method of increasing parking availability in an urban area 
is to impose time limit restrictions on curb spaces. Although short- 
term parking restrictions will not increase the number of spaces, 
the control does provide efficient use of existing spaces by creating 
a high turnover of users. 

The implementation of short-term restrictions usually includes 
limiting parking to a period of one or two hours; however, 5-,-i0-, 
and 15-minute restrictions are sometimes used at post offices, 
banks, and other commercial areas where the parking demand is un- 
usually heavy. The time limit and the area included in the program 
should depend upon the availability of adjacent off-street parking 
in the business district and the type of retail activity. Short- 
term restrictions can be implemented to include the entire CBD of 
a large metropolitan area or to encompass only arterial streets or specific blocks in small urban centers. 

To be effective, short-term restrictions should be accompanied 
by sZrict enforcement of the regulations. Also, before the restric- 
tions a•e imposed alternatives for the long-term parker must be 
available. These alternatives may include improving transit service, 
constructing peripheral lots or park and ride facilities, or pro- viding adequate off-street spaces. Failure to consider the needs 
of the long-term parker may result in numerous violations of the 
curb time limitations or in the relocation of the parker to nearby 
residential communities or other areas unaffected by the strategy, 
which can create parking deficiencies in these areas. 



The results of the questionnaire survey indicate that short- 
term parking restrictions are one of the most widely used parking 
management strategies in the U. S. Fifty-nine (34%) of the re- spondents reported that the strategy is being used, while plans 
for implementing time limits have been developed in 3 cities, and 
19 cities are considering the measure. The primary reasons the 
officials listed for using this strategy are to reduce congestion, 
improve traffic flow, increase parking turnover, and improve the accessibility of businesses in the retail area. 0nly 2 respond- 
ents felt that time limitations on curb parking would cause workers 
to shift to transit in their area. Thus, time restrictions imple- 
mented as a single measure may not be sufficient to increase the 
use of transit in many American urban areas. 

Short-term curb parking is not being considered for implementa- 
tion in 65 (•8%) urban areas. Nearly one-half of the respondents in 
each of the population categories of less than 500,000 people sug- 
gested that they had not considered using short-term curb parking 
restrictions; however, for locations with populations greater than 
500,000 persons, metropolitan Montgomery County, Maryland, was the 
only urban area not considering implementaZion of the strategy. 
The control was considered and rejected in only 5 urban areas. 
The major reasons cited for not considering the measure were public, 
political, and business opposition and the inapplicability of the 
control to their problem. 

No •On_ ,Street Parking 

The elimination of curb parking spaces is one way of achieving 
a reduction in the parking supply in an urban area. The removal of 
on-street parking traditionally has been imposed on major traffic 
routes and narrow streets to increase capacity, reduce traffic con- gestion, and improve traffic and pedestrian safety. 

The area affected by the prohibition may range from a block or 
two in a congested zone to major street corridors. Parking bans may 
be implemented on an areawide basis; however, considerable planning 
must be undertaken in advance of the restriction to accommodate 
trips by persons affected by the ban. The effects of the ban may 
be severe on the retail sector unless adequate provisions are made 
for convenient off-street parking for shoppers and other non-work 
auZo activities. 

Curb parking bans must be augmented with a strict enforcement 
program to be effective. Also, it is important to make alternative 
parking or trip making methods available to the short-and long-term 
parker. When parking bans are implemented on an areawide basis, 
care must be exercised to ensure that the parkers do not relocate to 
nearby residential areas and create parking deficiencies in those 
locations. 
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Based on the questionnaire survey data, pmovisions for elim- 
inating on-street parking have been imposed in 80 urban ameas (17%). 
The stmategy is being considered for implementation in 17 cities 
and is pmogrammed for implementation in 7 localities. The major 
measons cited fom using curb pamking bans are to improve traffic 
flow, meduce congestion, and reduce accident hazamds. Only 7 re- spondents felt that parking bans would impmove aim quality o_• in- 
cmease the use of transit and only 2 officials felt that auto occu- 
pancy would be affected in their city. Consequently, the use of 
pamking bans to achieve national environmental om energy goals has 
not been perceived to be effective on the local level. 

Curb parking prohibitions have not been considered for imple- 
mentation in 79 cities (•8%). For cities of less than 50,000 peru- 
sons, 80% of the mespondents indicated they had not considemed 
imposing pamking bans while for urban ameas greater than 500,000 
this figume was only 21%. This mesult can be explained by the ob- 
servation that curb spaces are the pmedominate forum of automobile 
parking in small cities; however, in lamge centems, on-street pamk- 
ing must be prohibited to allow for the movement of traffic. Only 
18 cities (10%) have considemed and rejected the implementation of 
a pamking ban. The measons cited fo_ not pmohibiting on-street parking were public, political, and business opposition and •he in- 
applicability of the contmol to solving problems. Only 2 respondents 
indicated that curb parking bans are prohibited in their area by 
city omdinance. 

Strict Enfomcement of Pamking. Regulations 

The success of any parking management strategy is dependent 
upon enforcement. Illegal parking in urban areas in the U. S. is 
a major transportation problem. For example, in Washington, D. C. 
it has been estimated that 25 million parking violations occur each 
year. (98) In a typical block in the downtown area, approximately 
I0 vehicles were found to be violating parking regulations. Also 
fines for only one-half of the 1.5 million tickets that were issued 
for violations were actually paid. The results of a recent survey 
taken in Fort Worth indicate that on a typical day in the downtown 
area, 27 out of i00 autos are parked illegally, and that of the 27 
violators, only • are issued a 

ticket.(93 

The purpose of a strict enforcement program is to enhance the 
effectiveness of parking and other traffic regulations. The pro- 
gram not only requires personnel to identify violators and issue 
citations, but appropriate fines and streamlined court and collec- 
tion procedures to discourage violations. In attempting to reduce 
parking violations, it is essential that illegal parkers be informed 
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that they have a high probability of receiving a citation and that 
they will be required to pay the fine. While strict enforcement 
is implemented to ensure parking turnover, elimination of double 
parking, etc., to increase the effectiveness of parking strategies, 
by-products of the program are reduced traffic congestion, in- 
creased traffic and pedestrian safety, and additional revenue to 
the eity. 

The results of the nationwide survey indicate that strict en- 
forcement of parking regulations is the most frequently used park- 
ing management strategy. Eighty-six (50%) of the city officials 
reported that strict enforcement programs have been implemented in 
their area and increased enforcement plans have been programmed for 
implementation in 12 areas. Furthermore, programs are being con- 
sidered for implementation in 20 urban areas. The major reasons 
given for using strict enforcement programs were to reduce traffic 
congestion, improve traffic flow, increase parking turnover, and 
provide city revenue. Most of the respondents felt that the en- 
forcement programs would not encourage car pooling or a shift to 
public transit. 

Strict enforcement of parking regulations is not being con- 
sidered in 33 (19%) cities. The primary reason given for not using 
the program was that it was believed not to be applicable to the 
area's transportation problem. Only 2 cities had considered and 
rejected the use of strict enforcement. The reason given for 
not using the strategy was opposition from the business community. 

Reserved Parking for Priority Vehicles 

One method of encouraging car pooling and van pooling and 
reducing parking demand is to provide reserved parking spaces for 
high-occupancy vehicles. Reserved parking for priority vehicles 
is usually provided in areas where there is a deficiency in the 
number of parking spaces. This strategy does not provide a change 
in the parking supply, but the control does permit improved effi- 
ciency in the use of existing spaces by increasing the number of 
occupants per space. 

The purpose of reserving on- and off-street spaces for high- 
occupancy vehicles is to encourage ride sharing, especially for 
employees in the downtown area. When applied on an areawide basis, 
the strategy can reduce the number of single-occupancy automobiles 
during peak travel periods. This strategy also could provide 
additional spaces for non-work trip purposes such as shopping. The 
ultimate goal of the strategy is to reduce peak period travel 
which could improve environmental quality and reduce fuel consump- 
tion and to increase economic activity in the business district. 
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The results of the questionnaire survey indicate that re- 
served parking for priority vehicles is being used in only 20 
(12%) cities and implementation has been planned in only 1 area. 
The measure is being considered for implementation in 19 (11%) 
cities. A higher percentage (35%) of the urban areas of over 500,000 persons than of less populated areas have implemented 
priority parking programs. The major reasons cited for using 
this strategy were to improve traffic flow, reduce congestion, 
increase auto occupancy and transit use, and provide additional 
spaces for shoppers in the downtown area. Only a few respondents 
felt the strategy could aid in reducing air pollution and energy consumption. 

Reserved parking for priority vehicles was not being con- 
sidered in 108 (82%) of the urban areas; however, the measure 
was considered and rejected in only • cities. The reasons given 
for not using priority parking were that the control was not ap- plicable to the area's problem and public, political, and business 
opposition. Only 9 respondents did not consider the measure be- 
cause they felt it could not be enforced, and 3 officials noted 
that the measure was rejected because they felt it could not be 
enforced. Implementation of the strategy was prohibited by city 
code or ordinance in only 3 areas. 

The effectiveness of priority parking programs has been re- 
ported upon by a number of investigators. In most of the studies, 
only the number of persons who switched to car pools or van pools 
was examined. For example, the implementation of priority parking 
and car pool matching at Hallmark Cards in Kansas City, Missouri, 
increased the number of three-person car pools from 132 to 258.(81) 
A similar program implemented at the Pentagon in Washington led 
to •,960 car pool permits being obtained for the i0,000 available 
spaces. A preferential parking space program implemented at the 
Government Employees Insurance Company in Bethesda, Maryland, re- 
sulted • issuing 3•0 permits which increased vehicle occupancy 
to 2.0. i) Construction of a commuter car pool parking facility 
in American Fork, Utah, eliminated the problem of vehicles parke• 
on the shoulder and doubled the number of commuters in the area. 

99) 

Restricted Parking Time at All Facilities 

Imposing time limitations on curb and off-street spaces is one 
method of regulating the parking supply in an urban area. Time re- 
strictions are usually implemented in areas where parking demand in 
the retail area is greater than the number of spaces available. 
This measure does not alter the total number of spaces in the area, 
but the time limitation does favor short-temm parking needs over 
those of the long-term parker. 
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The purpose of limiting the duration of parking at all 
downtown parking facilities is to discourage all-day parking 
for single-occupancy auto commuters in order to provide adequate 
spaces for non-work trip purposes. The basic assumption employed 
in this strategy is that the worker-commuter will switch to trans- 
it or other modes because of the difficulty of obtaining a park- 
ing space. In addition to providing more spaces for short-term 
parkers to increase retail activities, the objective of this 
strategy is to reduce peak period travel to enhance the accessi- 
bility of the downtown area and reduce emissions and fuel con- 
sumption. By increasing turnover, the control can also provide 
additional revenue from parking fees, assuming there are no changes 
in parking rates and short-term parking demands would be sufficient 
to utilize the existing spaces. 

Respondents to the questionnaire survey indicated that parking 
time was restricted at all facilities in 20 (11%) cities. The 
measure has not been programmed for implementation in any area; how- 
ever, 12 cities are considering implementation. The reasons cited 
for implementing time limitations on long-term parking were to im- 
prove traffic flow, reduce congestion, and increase the use of 
transit. 

Time limitations on long-term parking were not being considered 
for implementation in 112 (85%) of the cities however, the measure 
had been considered and rejected in only 5 areas. The major reasons 
given for not implementing the strategy were public, political, and 
business opposition to the plan and the inapplicability of the con- 
trol to their problem. 

The impacts of implementing time restrictions on parking are 
primarily dependent upon the ownership of parking facilities. The 
control could have a major effect in cities where parking ownership 
and management is public. In areas where facilities are predomi- 
nantly, under private ownership, the effects may be negligible. Al- 
though respondents to the nationwide survey reported that time 
limitations were imposed on all parking facilities, a review of 
parking availability in several of these areas revealed that a 
substantial portion of the parking supply was under private control. 
Thus, the overall impacts of time limitations in these areas may be 
minor. 

One case study of the effects of restricting lon•-term parking 
in the downtown area was reported for Pittsburgh. (I00] During a 
three-day strike by parking operators in August 1972, 80% of the 
city's parking lots and fringe areas were closed. As a result of 
unavailability of spaces, 12% of the commuters switched to transit 
and morning peak period traffic was reduced by 24%. In the Pitts- 
burgh experience, adequate transit capacity was available to accom- 
modate commuters. Following the strike, commuters immediately 
turned to the travel modes they had used prior to the strike. 



Restrictions on long-•erm pamking have also been considered 
in the San Fmancisco area. 

-97) The following impacts weme esti- 
mated if pamking limitations on long-term users were implemented. 

i. Approximately 65,000 auto commuters would 
be affected by the program. 

2. The public transit system would have to 
carry I00,000 additional passengers in the 
peak periods. 

3. Significant travel cost savings by the 
commuter could be achieved. 

A significant reduction in auto work trips 
could occur. 

5. An estimated $97,500 per day in revenues from 
long-term parkers would be lost, unless short- 
term parkers utilized the available spaces. 

The program was not recommended for implementation because it 
was felt that the strategy would not have political support from 
all the urban centers in the region and because only 17% of the 
downtown spaces were managed by the city. 

The ameawide impacts of reducin parking supply in downtown 
Washington were recently examined. 

(i•i) 
It was estimated that 

eliminating single-occupancy-auto travel by reducing parking supply 
for downtown work trips would increase transit ridership by •7% and 
reduce work vehicle miles of travel by 56%. An increase of 18% in 
non-work trips was anticipated. The overall effect of the strategy 
on fuel consumption was estimated to be an II% saving in gallons 
consumed per day. 

Implementation of time restrictions on long-term parking spaces 
requires careful planning and considerable political support. The 
question of discriminating against commutems has discouraged imple- 
mentation of this strategy; however, a recenZ U. S. Supmeme Court 
decision established that commuters were a distinct class and the 
city of Pittsburgh was constitutionally entitled to require auto 
commuters to switch to public transit or pay all-day parking pen- 
alties. (82) Because of the wide range of impacts and the contro- 
versial issues which must be addressed, the most feasible method 
for impmoving the chances for success of this strategy is to plan 
implementation in stages over a long time period. In some cities, 
an implementation period of i0 years or more may be needed. One 
way of determining the feasibility of the strategy would be to 
select a several-block area in the retail sector and close a large 
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percentage of the parking facilities until after i0"00 a.m. Ad- 
vance notice of the experiment should be given to allow commuters 
to seek new travel arrangements. The experiment should not be 
attempted unless parking demand exceeds capacity in the area and 
unless adequate transit service is available for commuter trips. 

.Re.sideqti.al .pa.rk.i.ng Permits 

Parking space deficiencies typically occur in residential areas 
located adjacent to commercial, employment, university, or other 
major trip centers which do not have sufficient spaces to accommo- 
date demand. Use of spaces by commuters often creates congestion in 
residential areas and interferes with the parking needs of residents. 

To preserve the character of the neighborhood and allow on- 
street parking by residents, residential parking permit programs 
have been implemented in many American cities. The programs are special cases of vehicle permit schemes used to restrain traffic. 
The use and impacts of other permit measures such as area licensing 
and permit systems have been add ssed by other researchers and will 
not be discussed in this report 

•e 102,103,104) Generally, permit 
parking programs are implemented to increase parking availability in 
residential areas rather than to restrain traffic. 

The results of the nationwide questionnaire survey revealed 
that residential parking permits were being used in only 9 (5%) urban 
areas. The measure was being considered for implementation in 18 
cities and was programmed for implementation in 9 areas. The major 
reasons given by the respondents for using residential permits were 
to provide spaces for residents and to reduce traffic congestion. 
Officials in 107 (62%) cities suggested that they had not considered 
using permits and 14 officials noted they had considered and re- jected the measure. The major reasons given for not using the strate- 
gy were public and political opposition and the inapplicability of 
the control to the city's problem. 

Another reason given for not using residential permits was 
.the U. S. Supreme Court case concerning a parking program in Arling- 
ton, Virginia. The Court decision was pending at the time the sur- 
vey was conducted. On October Ii, 1977, the Court released its 
decision upholding an Arlington County ban on nonresidential park- 
ing on designated streets. The Court noted that a community may 
restrict on-street parking available to commuters to encourage the 
use of public transit and car pooling. (105) Since the Supreme Court 
decision, a dramatic increase in the number of cities implementing 
residential parking permit programs has been reported.(iD6) 



Although residential parking permit programs are not ex- pensive to implement and administer, planning could take several 
years. In developing the program, careful consideration should 
be given to defining the area of implementation; i.e., imposing 
restrictions in a small sector may cause nonresidents to relocate 
to adjacent residential streets. Also provisions must be made to 
accom•nodate the needs of visitors and merchants in the area. 

Before and after studies are being conducted by the Urban 
Institute to evaluate the effects of residential parking permits! I07) 
The results of the research will be useful in evaluating potential 
impacts of programs being considered for implementation in other 
urban areas. 

Freeze_on Number of Parkin• Spaces 

One method of limiting the growth of traffic in downtown areas 
is to impose a freeze or restriction on the number of parking spaces° 
In addition to reducing future auto trips which terminate in the 
central area, it is assumed that this action will reduce vehicle 
miles of travel which, in turn, may improve environmental conditions 
and conserve energy. Space that otherwise would be utilized for 
parking can be used for more productive purposes under the no growth 
policy. 

The implementation of a freeze on parking spaces is usually 
accomplished over a long time period. Because space limitations can 
have a negative impact on the retail sector by encouraging shoppers 
to patronize outlying shopping centers, special care should be taken 
to provide adequate space for short-term parking. It is also im- 
portant that alternative travel arrangements be made for commuters. 

Parking freezes are generally implemented by restricting the 
number of spaces. As existing facilities become obsolete, the spaces 
are placed in a bank and may be allocated to new development. To 
allow for increased mobility in the downtown area, peripheral ga- 
rages and park and ride facilities should be provided in fringe 
areas. 

Respondents to the nationwide questionnaire survey indicated 
that parking supply freezes are in use in only 3 (2%) areas" High 
Point, North Carolina; Honolulu, Hawaii; and Portland, Oregon. The 
measure has been programmed for implementation in Cambridge, Mas- 
sachusetts, and is being considered for implementation in 16 urban 
areas. The major reasons cited for imposing a freeze on the parking 
supply are to reduce traffic congestion, improve air quality, re- 
duce energy consumption, and increase the use of transit. 
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Pamking freezes are not being considered in 126 (78%) cities. 
The strategy has been considered and rejected in only 5 communi- 
ties. Reasons given for not using the measure were public, polit- 
ical, and business opposition and the inapplicability of the control 
to the city's problems. Five officials noted that parking freezes 
were prohibited by city o•dinance in their areas. 

The only documented proposal identified during the literature 
search was the plan to limit parking spaces in the Boston metro- 
politan area.(IOS,109) The purpose of the parking freeze and the 
expanded transit parking program was to restrict the use of auto- 
mobiles in the city center to reduce environmental pollution. The 
plan required a freeze on auto parking spaces and development of 
15,000 additional transit parking spaces. Information regarding 
implementation and the impacts of the plan could not be found. 

Because of the possible effects use of this strategy could 
have on commuters and downtown businesses, considerable coordination 
with local officials and the public is essential in considering its 
use. Areas with extreme parking deficiencies and limited space to 
construct new facilities would be beast suited for implementation of 
a parking freeze. 

Limit on Parking Garage Construction 

Another method designed to limit the growth of automobile traf- 
fic in downtown areas is to impose a limit on parking garage con- 
struction. The objective is to reduce the number of auto trips with 
downtown trip ends and thereby reduce traffic congestion• enhance 
the environment• and conserve fuel. The strategy would encourage 
development of valuable land in the city for more productive pur- 
poses than parking. 

The results of the questionnaire survey indicate that limiting 
the construction of parking garages has not been widely accepted in 
the U. S. 0nly High Point, North Carolina; Bethlehem, Pennsylvania; 
Portland, Oregon; and New York have implemented limits on parking 
garages. The measure has been programmed for implementation in 
Cambridge, Massachusetts, and is being considered for implementation 
in I0 urban areas. Reasons given for limiting garage construction 
were to improve air quality and increase the use of transit. 

Limitations on parking garages have not been considered for 
implementation in 130 (75%) cities; however, the strategy has been 
considered and rejected in only 6 areas. The major reasons given 
for not implementing •he control were public, political, and busi- 
ness opposition and the inapplicability of the measure to the city's 
problem. Such limitations were reported to be prohibited by city 
ordinance in • areas. 
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The effects of restricting construction of new parkin• •a- 
rages was examined in a recent study conducted in Denver,( 717 
where it was estimated that the strategy could reduce total area- 
wide vehicle kilometers of travel by 8.2%. Also it was suggested 
that the measure could reduce areawide work kilometers of travel 
by 8.8%. 

Zonin• Law Limits 

Zoning laws in American cities have historically been enacted 
to provide an adequate supply of parking at major activity cen- 
ters. (2•,29) The purpose of the legislation has been to force de- 
velopers to provide off-street parking facilities so that public 
funds would not be needed to construct spaces for private enter- 
prise. Specifications typically have been writZen to require that 
developers provide a minimum number of spaces for each type of land 
use. 

In recent years some cities have redefined zoning laws to place 
a limit on the number of spaces that can be provided instead of 
quiring a minimum number of spaces, (110) the purpose being to limit 
the number of vehicles in the downtown area so as to reduce traffic 
congestion and air pollution. Regulations limiting the number of 
spaces would also allow for the development of land for more pro- 
ductive purposes than parking. 

Respondents to the nationwide survey indicated that maximum 
zoning limitations have been implemented in I0 (8%) urban areas. 
The measure has not been programmed for implementation in any city; 
however, implementation is being considered in I• communities. The 
major reasons given for imposing zoning limits are to reduce con- 
gestion and traffic accidents. The strategy is not being considered 
for implementation in 12• (71%) areas, while only 2 cities have con- 
sidered and rejected its use. Officials suggested they have not 
considered using the strategy because of public, political, and busi- 
ness opposition and because the control is not applicable to the 
city's problem. Maximum zoning limitations were reported to be pro- 
hibited by city ordinance in ii urban areas. 

Because maximum zoning limits have only recently been used in 
American cities, no information was found in the literature con- 
cerning the impacts of the measure. The results of a study con- 
ducted in the Washington metropolitan area indicated that if zoning 
controls were used to limit parking supplies and land use plans were 
used to encourage transit oriented trips auto Zrips would be re- 
duced by 185,000 by the year 1990. (11) •he authors rated zoning 
controls as the most effective strategy because, they are long-tegm 



measures which gradually change growth patterns away from auto trips to transit. They also felt that zoning controls would be 
relatively easy to implement because zoning does not impose im- 
mediate hardships on any single group. 

Par king Mana g ement .Pr !9 .i.n$.. S.tr at eg ie s 

Price controls are parking management measures that attempt 
to reduce the effects of transportation related problems in an 
urban area through the use of selective pricing mechanisms. The 
basic objective of these strategies is to reduce single-occupancy- 
work trips to the downtown area. Strategies in this classification 
include high parking rates for single-occupancy vehicles, low rates 
for short-term parkers coupled with high rates for long-term users, 
a general increase in all parking rates, and taxes on users and 
operators of parking facilities. Given below is a discussion of 
the six parking price strategies examined in the questionnaire 
survey. 

High Rates for .Single-Occupancy Vehi.c,!,es 
The single-occupancy vehicle has been identified as the major 

contributor to peak period congestion. (61) Single-occupancy-auto 
travel is an inefficient use of roadway capacity and it has been 
argued that the auto driver does not pay for the delay imposed on 
other road users.(lll) Charging high parking rates for those who 
commute alone in an automobile is based on the concept that a sufficient number of drivers will be encouraged to use alternative 
travel modes. This strategy should be considered in congested 
areas where long-term parking deficiencies exist. 

Implementation of this control consists of increasing parking 
rates in areas which attract a high volume of work trips. Price 
increases could be imposed on a daily or monthly basis. The regu- lation is best suited for lots and garages with parking attendants 
since enforcement would be difficult for unattended spaces. To 
be effective, the strategy should be implemented on an areawide 
basis as it has been demonstrated that a rise in parking fees gen- 
erally redistributes congestion away from the core areas to adjacent 
areas. 

(I12) Thus, if the program was implemented in a small portion 
of the downtown area, auto drivers would simply park outside of the 
affected •area and walk to their destinations. 

The results of the nationwide survey indicated that the city 
of Laredo, Texas, has implemented this measure and plans for imp,le- 
mentation have been developed in Hartford, Connecticut. The strate- 
gy is being considered for implementation in 12 urban areas. The 
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major reason given for using this strategy was to improve traffic 
flow. The measure has not been considered in 134 (77%) cities; 
however, it was considered and rejected in only 3 urban areas. 
The major reasons cited for not charging higher parking rates for 
single-occupancy vehicles were public, political, and business 
opposition and the inapplicability of the control to the city's 
problem. Another major reason for not using the measure was that 
it could not be enforced. The control was prohibited by city 
ordinance in 3 areas. 

There is no-empirical evidence upon which to judge the effec- 
tiveness and problems related to imposing higher parking charges 
for single-occupancy drivers. Several barriers must be overcome 
before this strategy will be considered for implementation. The 
problem of enforcing the regulation is difficult from an adminis- 
trative standpoint and could be expensive if additional personnel 
are needed to examine auto occupancy and collect revenues. There 
is also little evidence to suggest that particular rate which would 
discourage single-occupancy auto use. There is also the question 
of equity of the charges to low income drivers who may not be 
able to use alternative transportation services. Finally, another 
major problem with all parking price strategies is that most of 
the parking facilities in the U. S. are privately owned. If high- 
er rates at public facilities are imposed, it may be economically 
beneficial for private facilities not to impose the increases be- 
cause the demand for their facilities could increase to capacity. 
Experimental projects designed to examine these issues may greatly 
enhance the use of this strategy. 

Discmiminating Houmly Rates 

In many American cities hourly parking rates decrease with 
an increase in the length of time the vehicle is parked. For 
example, a typical rate structure would consist of a $0.75 charge 
for the first one-half hour and a $0.20 charge for each additional 
one-half hour. 

One method of discouraging the long-term parker in favor of 
the short-term parker is to reverse the rate schedule so long- 
term parkers pay higher hourly rates. This measure could increase 
non-work trips for shopping and business purposes, especially if 
the short-term rates were reduced below existing levels.. Assuming 
there i s a high percentage of long-term parkers who could be di- 
verted to transit, the strategy could reduce peak period congestion. 
Because shopping trips may increase, it is doubtful if total ve- 
hicle travel would be affected. Downtown merchants and garage 
operators may favor the rate change if short-term shopping trips 
increase. The control should be implemented on an areawide basis 
to discourage long-term parkers from parking in the peripheral 
area outside the central section. 
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Respondents to the questionnaire survey indicated that dis- 
criminating hourly rates favoring the short-term parker have been 
implemented in 12 (7%) urban areas and the measure is programmed 
for implementation in 3 communities. Also the use of revised 
rate structures is being considered in 23 cities. The major rea- 
sons given for using the measure were to improve traffic flow, 
reduce congestion, and to increase the use of transit. The strate- 
gy was not being considered for implementation in 108 (62%) areas 
and was considered and rejected in only 6 cities. Reasons cited 
for not changing the parking rate structure were public, political, 
and business opposition and the inapplicability of the control to 
the city's problem. The measure is prohibited by city ordinance 
in only 1 community. 

Although rate s.tructure revisions favoring the short-term 
parker have been implemented in American cities, there is little 
documented evidence of the effectiveness of this strategy on an 
areawide basis. An example of possible effects occurred in down- 
town Philadelphia when garages revised their par_k,ing rates by 
charging a higher price for long-term parking. (I•) The results 
of the experiment revealed that short-term parking increased 15% 
to 20%. There also was a decrease in long-term parking; however, 
the increase in revenue from short-term users exceeded losses from 
long-term parkers. 

Increase In All Parking Rates 
• 

One method of restraining traffic in urban areas is to in- 
crease •he cost of parking at all on- and off-street facilities. 
The elimination of free and low cost parking could cause drivers 
to divert to transit or to car pools. If the rate increases were effec- 
tive in encouraging a shift to more efficient transportation modes, 
vehicle miles of travel, air pollution• energy conservation• and 
other transportation related problems would be improved. In most 
areas mass transit capacity would have to be greatly increased 
to accommodate the additional demand. 

Results of the nationwide survey revealed that i0 (6%) urban 
areas have imposed higher rates for parking. The measure has been 
programmed for implementation in. 7 cities .and is under considera- 
tion in 31 (18%) communities. The major reason cited for increasing 
the parking rates were to raise revenue• reduce traffic congestion, 
and increase the use of transit. Rate increases were not being 
considered in 92 (53%) cities and the measure was considered and 
rejected in 12 areas. Reasons given for not increasing rates were public, political• and business opposition and the inapplicability 
of the city's problem. Rate increases were prohibited by city 
ordinance in 3 areas 
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A review of parking charges in several U. S. cities mevealed 
that doubling parking costs w • e e 
ly 22% in the control area 

(l••d d cr ase automobile trips by on- 
It was concluded that major in- 

creases in the cost of parking would offset only one to two years 
of the normal growth of traffic. 

Estimates of pam•ing cost incmeases in Tom-onto were made using 
an econometric model. (II•) The study results indicated that a 10.0% 
increase in parking costs would reduce automobile use by 8.1%. Also• 
the research revealed that if the charges were applied in a small 
area of the business district, the net effect on auto use would be 
negligible because parkers would relocate outside of the affected 
zone. 

An evaluation of pamking management strategies fore the Denvem 
metropolitan area revealed that a 100% increase in the price for 
all-day parking at commercial facilities •Q•uSd reduce areawide ve- 
hicle kilometers of travel by only 0.18%. 

The anticipated effects of increasing parking rates on auto- 
mobile vehicle miles of travel and emissions in four cities are 
shown in Table 23. Also, the estimated effects of increasing park- 
ing costs on auZo use and transit trips in Washington, D. C. are 
shown in Table 24. These studies suggest that moderate increases 
in parking costs are price inelastic with respect to parking demand; 
i.e. that price increases will cause a small decrease in parking 
demand. 

The problem of municipalities imposing rate increases on 
private garages is also an argument against using this measure. 
Additional enforcement personnel would be required and the general 
problem of administering the revenues would have to be adequately 
addressed. Revenue control has been reported to be a major problem 
in many cities, and substantial increases in parking fees may add 
fumther to theft and other difficulties in collecting and reporting 
funds. (115,116) It has also been suggested that price increases 
may not simultaneously achieve reductions in traffic congestio i 7 air pollution, and energy consumption in a typical urban area. 

• 1 ) 
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Table 

Predicted Effects of.an Increase in Parking Rates 
on VMT and Pollutant Emissions 

City 

Pittsburgh 
Baltimore 

Boston 

W•shington 

Amount of 
Rate Increase 

87¢ daily increase. 

From current $I. 83 
per day to $2.50 
per day. 
$i per day in- 
crease. 

Parking rates 
doubled. 

Rates for all 
spaces tripled 
or quadrupled. 

Projected Reduc- 
tion in CBD VMT 

(%) 

Minor reduction 
not more-than 

5.0. 

Motor vehicle 
traffic,might 
be reduced 20- 
25. 

Projected Reduc- 
tion in Pollu- 
tant Emissions 

NA 

Same as reduc- 
tion in VMT. 

Same as reduc- 
tion in VMT. 

Same as reduc- 
tion in VMT. 

NA Not available. 

Source Transportat,.i.on .Syste,.m,s.,.,M.anageme•nt. Table 20. p. 
(18) 
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of 
Estimated 

Increasing 

Table 2• 

Effect •on Auto 
Parking Charges 

and Transit Trips 
in Washington, D. C. 

Increase in 
Pa•kin$..Co 

0.25 

0.50 

0.75 

1.00 

Average 
s• ($) 

Percentage Change in 
AUto •Driy e..r...,. TF i.•. s. I•ran S .it_ T riP, S 

-¢ +3 

-8 +6 

-12 +i0 

-iS +13 

1.50 -20 +20 

2.00 -23 +26 

2.50 -26 +33 

3.00 -29 +38 

3.50 -31 +42 

4.00 -34- +47 

4.50 -36 +51 
S.O0 -37 +SS 

Source- Transportation Syst.e.m Management, Table 21, p. 6•. 
(18) 

Reduced Parking Costs for Priority Vehicles 
--,,, 

In addition to reserving parking spaces for car pools and 
other high-occupancy vehicles, free or low cost parking for 
priority vehicles can be implemented to further encourage ride 
sharing. The objectives and methods of implementing this strategy 
are similar to those of the procedure previously described for re- 
served parking. 

Results of the nationwide survey indicate that this measure 
has been implemented in only Anniston, Alabama; Dade County, Florida; 
and Baltimore, Maryland. The strategy has not been p•ogrammed for 
implementation in any city; however, the control is being considered 
for use in 20 (11%) areas. The reasons cited for reducing parking 
costs for priority vehicles were to reduce traffic congestion and 
improve traffic flow. The measure has not been considered for use 
in 126 (73%) cities and only 2 areas have considered and rejected 
Zhe control. The majority of respondents indicated they did not 
consider using the strategy because they did not believe it was applicable to their city's problem and because of public, political, 
and business opposition to the concept. 
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Experience with implementing reduced parking fees for priority 
vehicles has been limited. A significant shift to car pools with 
three or more occupants was reported at the Prudential Insurance 
Company office in Boston as a result of a free parking program for 
car pools. (81) The normal parking fee was $2.50 per day. 

It was estimated that a free car pool parking program where 
parking costs for other vehicles was increased by $2.00 per day 
would reduce automobile trips in the San Francisco Bay area by 
ll%.(ll8) Also transit ridership was expected to increase by 1% 
as a result of the measure. 

P.arkin• ..Taxes on U.s.ers 

Imposing a parking tax on users is one method of increasing 
the cost of parking to discourage single-occupancy parking in down- 
town areas. Parking taxes historically have been implemented to 
raise revenue for the city; however, if the tax substantially in- 
creases the cost of parking the auto user may be diverted to more 
efficient transportation modes. The major issues and problems re- 
lated to this measure are similar to the ones previously discussed 
for the strategy of increasing parking rates. 

Respondents to the survey indicated that parking taxes are 
used in five cities; viz., Newark, San Francisco, Washington, Balti- 
more, and New York. The measure has also been programmed for imple- 
mentation in Lorain, Ohio, and Salem, Oregon, and is being considered 
for use in 12 cities. The major reason given for imposing parking 
taxes was to raise revenue. Parking taxes have not been considered 
for implementation in 125 (72%) areas and the measure has been con- 
sidered and rejected in 7 cities. Reasons cited for not using the 
strategy were local opposition and the inapplicability of the meas- 

ure to the city's problem. 

Experience with parking taxes has been limited. In one evalu- 
ation of their effectiveness it was concluded that they have little 
effect on discouraging automobile use because most drivers do not 
pay for parking. (9 

In October 1970 San Francisco imposed a two-year 25% tax on 
all paid parking. (iI•) In 1972 the tax was reduced to 10% at the 
insistence of the Chamber of Commerce because of decreasing sales. 
The parking industry estimated a 31% loss of revenue due to the 
tax. Although the data were inconclusive, only a 2% reduction in 
vehicle miles of travel was attributed to this strategy. The tax 
had a negligible effect on congestion, air pollution, and energy 
consumption. 
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Other than providing an additional source of revenue, parking 
taxes appear to have limited benefits for improving transportation 
related problems in American urban areas. 

Tax_on Par•king. Garage. Owner_s 
The purpose of this strategy is to impose a tax on each parking 

stall, with the tax to be paid by the garage owner. The tax is ori- 
ented towards employers and commercial facilities who provide free 
or low cost parking. To cover the cost of the tax the owner may 
choose to charge long-term users and give preferential treatment to 
short-term parkers. Unless the tax is passed on to the user, no impacts on vehicle travel will occur. 

The results of the nationwide survey revealed that taxes on 
garage owners have not been imposed in any city, and no cities have 
programmed the measure for implementation. The strategy is being 
considered for use in 7 areas. Garage owner taxes have not been 
considered for implementation in 136 (79%) cities and the strategy 
has been considered and rejected in 7 communities. The reasons given for not imposing the tax were public, political, and business 
opposition and the inapplicability of the control to the city's 
problem. Three respondents noted the tax was prohibited by their 
city's ordinance. 

Documented experiences with parking stall taxes were not found 
in the literature review. 

Parking Management Location Strategies 

The major objective of this study was to examine parking control 
strategies that are implemented in downtown areas; however, parking 
demands and vehicle traffic in the core area can be reduced by lo- 
cating parking facilities in peripheral areas. The development of 
park and ride lots and peripheral parking areas can achieve a re- 
location of parking. A discussion of these strategies is given 
below. 

Park and Ride Lots 

This strategy reallocates the supply of parking from the down- 
town area to the outlying suburban area. Express bus transporta- 
tion service is used to replace the automobile for the line hual 
and downtown distribution portions of the trip. The flexibility of 
the automobile is used as the primary residential collection or 
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suburban access mode. Thus• the advantages of the automobile 
for travel in low density areas are combined with the efficiency 
of public transportation along high density corridors and highly 
developed land uses to provide a multimodal alternative that elim- 
inates the need to provide for auto storage in the downtown area. 
This service has been implemented to serve the work trip in most 
cases. 

The purpose of this strategy is to increase the efficiency 
of the urban transportation system with two primary changes" 
(I) increasing the demand for public transit along established 
travel corridors by extending the service area of transit stationss• 
and (2) reducing the demand for parking in CBD areas by diverting 
such demand to locations of lower land use density and lower land 
value. 

Express bus-fringe parking operations are generally implemented 
only where certain conditions ekist that have been recognized to 
support successful experiments with this strategy. These conditions 
include a deficiency in parking supply in the downtown area, con- 
gested roadways, and rather excessive auto trip-making costs. If 
the area generally supports fringe parking, then high density travel 
corridors are identified and potential lot sites established. Market 
areas and the number of potential users of the service are estimated 
for each alternative lot site. The physical characteristics of each 
lot site are inventoried. Criteria are established, the alternative 
lot locations are evaluated, and some are then selected for points 
of implementation of express bus-fringe parking transit. 

The results of the nationwide survey indicate that park and 
ride lots have been constructed in • (19%) cities and the measure 
is programmed for implementation in 9 areas. The strategy is also 
being considered for use in 41 (24%) urban areas. Major reasons 
cited for constructing fringe lots were to increase the use of 
transit and to reduce energy consumption. The measure has not been 
considered for use in only 62 (•6%) areas and has been considered 
and rejected in 6 communities. The major reasons given for not 
providing fringe parking were that the control was not applicable 
to the city's problem and funds were not available for implementa- 
tion. 

The literature review provided many examples of successful 
park and ride operations. Because this strategy has received wide- 
spread use in the U. S., a number of studies describing related 
experiences and.planning aspects are available.(!20,121,122,123,124) 
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P_eriphe,r,al P•r,k,,in$ Ar_e.a s 

Peripheral parking operations are l, ocated at the edge of the 
downtown area or other major activity centers. The automobile is 
used for residential collection and the line haul portions of the trip and the trip maker then either walks or takes transit to his 
destination. 

The purpose of this strategy is to reduce the concentration 
of vehicles within the activity center by intercepting them at the 
border and requiring the traveler to change modes. The strategy 
is thus more appropriate for keeping autos from the downtown area 
than for increasing the use of transit. 

The areawide conditions that support express bus-fringe parking 
operations also support peripheral parking. Additional factors that 
have been found to support peripheral parking include considerably 
higher parking fees in the core of the CBD and good downtown shuttle 
.transit service. The peripheral lot should be easily assessed from 
.freeways and minimal "travel on local streets should be required. 

The results of the questionnaire survey revealed that peripheral 
parking lots have been constructed in 29 (17%) cities and the measure is programmed for implementation in 2 areas. Plans for using the 
sZrategy are being developed in •6 (27%) urban areas. Respondents 
indicated that they implemented the measure to reduce traffic con- gestion, improve traffic flow• and increase the use of transit. The 
measure was being considered for use in 71 (•1%) areas but the con- 
trol was considered and rejected in only 3 cities. The major rea- 
son cited for not using the measure was that the control was not applicable to the city's problem. Eight officials noted that funds 
were not available to provide the lots in their city. 

SURVEY OF COMPLEMENTARY STRATEGIES 

The effectiveness of most parking management strategies is 
dependent upon the availabiliZy of alternative transportation modes 
to accommodate the trip-making needs of the single-occupancy auto- 
mobile user. For the purpose of the study, alternative transporta- 
tion services which support the implementation of parking measures 
were identified as complementary strategies. To determine the 
extent to which complementary strategies were being used a list of 
ii of these strategies was included in question 7B of the survey questionnaire. Two of these strategies park and ride lots and peripheral parking areas were discussed in the preceding section 
of this report. The general results of the 9 other support measures 
shown in Table 25 are given here. 
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Table 2 5 

Complementamy Strategies Included 
in the Questionnaime Sumvey 

Category 
Mass Transit Measures 

Other Support Measures 

Strategy 

Improve transit service 

Provid.e demand-responsive transit 

Provide subscription service 

Promote using transit 

Provide exclusive bus lanes 

Improve bicycle facilities 

Implement staggered work hours 

Construct auto-free zones 

Provide priority treatment for 
high-occupancy vehicles 

Of the 9 strategies, 5 concerned the use of mass transit. 
Seventy (•0%) of the officials noted that they were promoting the 
use of transit and 62 (36%) suggested that transit service was being 
improved in thei• area. Demand-responsive transit, subscription 
service, and exclusive bus lanes are being used in less than 10% of 
•he cities. Of the other support strategies• improving bicycle 
facilities was being implemented in •2 (2•%) locations and staggered 
work hours were implemented in •0 (23%) cities. Auto-free zones and 
priority treatments for high-occupancy vehicles were in use in less 
than 8% of the cities. The reasons .given for implementing the sup- 
port strategies are shown in Table 26. Complementary strategies 
were used primarily to increase the use of transit, to reduce con- 
gestion• and to improve traffic flow. The respondents also felt 
these measures would reduce energy consumpZion and improve air 
quality. 

An average of 36% of the complementary strategies were not 
being considered for implementation. As shown in Table 27• the 
major reasons cited for not using these measures were that •he con- 
trol was not applicable to the city's problem• the public opposed 
the measure, and funds were not available for implementation. Less 
than 5% of the respondents indicated Zhey had considered and re- 
jected implementation of the support strategies. As .shown in Table 
28, the primary reasons the measures were rejected were that funds 
were not available for implementation and the control was not 
applicable •o the city's problem. 
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Table 26 

Reasons Complementary Strategies Were Implemented 

ARGUMENTS 

• FOR •EASURE 
MEASURE 

Improve Transit Service 22 26 i• 7 21 52 5 7 5 159 

F•ovide Demand-Responsive T•ansit 5 5 . 2 5 16 1 1 3 •2 

Provide Subscription Service 

Improve Bicycle Facilities 

Promote Transit Use 

7 5 • 1 6 9 2 1 1 36 

i0 i0 13 I0 18 6 2 I0 9 88 

25 23 19 6 22 W• • 5 6 15• 

Staggered Work Hours 17 23 8 5 q, 6 6 7 2 78 

Exclusive Bus Lanes 7 q. 7 2 2 I0 2 1 1 36 

Const-•uct Auto-Free Zones 3 5 3 3 2 1 1 2 3 23 

Priority Treatment for High-Occupancy Veh. 5 5 5 2 q 6 q 1 1 33 

Total I01 106 77 38 8q 150 27 35 31 699 
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Table 27 

Reasons Complementary Strategies Not Considered for Implementation 

Improve Transit Service 

Provide Demand-Responsive Transit 0 0 0 0 20 3 3 3 13 2 

Provide Subscription Service 

Improve Bicycle Facilities 

0 1 q 36 9 8 7 lq q 83 

0 0 1 9 3 2 I 1 I 18 

Promote Transit Use 0 0 0 1 II 3 1 1 i 1 19 

Staggered Work Hours 

Exclusive Bus Lanes 

1 W 5 30 12 9 9 q q 78 

0 1 q 50 ii 8 8 12 5 99 

Construct Auto-Free Zones 0 0 0 5 q7 22 19 22 9 q 128 

Priority Treatment for High-Occupancy Veh. 0 

Total 0 

0 8 7 q7 lq 9 7 lq 8 114 

1 lq 28 261 78 59 58 71 30 600 
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Table 28 

Reasons Complementary Strategies Considered for Implementation and Rejected 

Improve Bicycle Facilities 

Promote Transit Use 

0 0 0 1 2 2 0 0 3 1 9 

0 0 0 0 0 0 I 0 1 0 2 

Staggered Work Hours 0 0 0 0 i 0 0 I 0 0 0 2 

Exclusive Bus Lanes 

Construct Auto-Free Zones 

o o o z s 2 ]. •. o 2 a •.s 

o x 0 0 •, 2 s 9 0 0 0 2•. 

Priority Treatment for High-Occupancy Veh. 0 0 1 i 3 I 1 i 0 0 2 i0 

Total 0 i 1 3 19 i0 ii 13 0 26 13 97 
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It was originally anticipated that identification of support 
strategies that were implemented in conjunction with parking con- 
trols would be useful for determining the elements of a successful 
parking management policy. Because of the lack of experience with 
parking control strategies in U. S. cities, this analysis could not 
be made. Generally, however, the cited support strategies were em- 
ployed independent of and to a much larger extent than parking man- 
agement strategies. 

While it is generally recognized that implementation of parking 
m•nagement strategies should be coupled with other measures that 
could lead to improved performance of the urban transportation sys- 
tem, little research has been conducted in this area. Isolated 
studies such as those done in European cities and San Francisco 
have provided some insight into the effects parking management strate- 
gies can have on an urban area. 

(4,54,60,I19) A recent experience in 
Madison, Wisconsin, revealed that an increase in parking rates cou- 
pled with improvement in bus service led to an increase in bus rider- 
ship of approximately 10% a year. (125) An evaluation of demonstra- 
tion projects such as the Madison experiment is needed before park- 
ing strategies and complementary controls can be wisely selected. 

GUIDELINES FOR SELECTING AND EVALUATING 
PARKING MANAGEMENT STRATEGIES 

The development of a parking management program for an urban 
area must incorporate political, institutional, social, environ- 
mental, and economic considerations as well as provide a technical 
assessment of the impact of the plan on transportation related 
problems. More importantly, the parking policies of a city must 
be an integral part of the area's comprehensive transportation plan. 
Because of the unique physical, social, economic, and land use char- 
acteristics of American cities, it is not possible to develop a 
universal parking management plan applicable to all urban areas. 
Packages of parking management strategies and other transportation 
management measures must be developed to meet the needs of each 
metropolitan area. 

While it was beyond the scope of this study to design a parking 
program for specific urban characteristics, the following practical 
guidelines for selecting and evaluating parking management strategies 
were developed. The procedure is offered as a guide to local planners, 
traffic engineers, and others who are responsible for urban trans- 
portation planning and project implementation. 
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Parking management strategies should be considered in the 
development of the transportation improvement program for an 

area. A simplified process for selecting and evaluating parking 
measures is shown in Figure 8. 

The first phase of planning a parking management program con- 
sists of analyzing existing conditions, developing a list of candi- 
date strategies, and determining the transportation goals and evalu- 
ation criteria used to examine the feasibility of each measure. 

The following information should be obtained for the purpose 
of analyzing existing parking conditions. 

i. Supply and type of parking facilities 

2. Cost of parking at each facility, including 
curb spaces and time limits 

Location of parking generators 

Parking demand 

Type of parking provided, i.e., short- 
or long-term 

8. Ownership of parking facilities 

7. Parking regulations 

Procedures for collecting these data are described in the 
literature.(29,35,126, 127) After the data are tabulaZed, summaries 
should be prepared for use in evaluating alternative parking policies° 

A comprehensive list of parking strategies should be developed 
for evaluation. The 36 straZegies outlined in Table 12 are suggested 
as a starting point. Along with the parking strategies• a list of 
complementary• or support• strategies should also be prepared. Sev- 
eral sources for developing a list of support straZegies are avail- 
able. (I•18) 

The development of clear, concise goals and objectives is an 
essential part of any transportation plan. Guidelines for choosing 
objectives are provided in the literature. (128,129) In addition to 
transportation factors, the goals should include social, economic, 
and physical factors. 
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PHASE I 

PHASE II 

PHASE II! 

PHASE IV 

STATEMENT 0F 
EXISTING 

CONDITIONS 

DEVELOPMENT OF LIST STATEMENT OF 
OF CANDIDATE GOALS• 0BJECTIVES 
STRATEGIES AND CRITERIA 

IIii•11 
T 

SCREENING OF I_- 
CANDIDATE 

VELOPMENT OF 
PACKAGES 

STATEMENT OF 
OF STRATEGIES I CRITERIA FOR 

(PLANS) PI_&N EVALUA•0N 

PUBLIC 
HEARINGS 

il 
T 

Figure 8. Pamking management planning process. 
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Along with the development of goals, criteria that can be 
used for a preliminary examination of the feasibility of each 
candidate strategy should be determined. Based on the literature 
review and the conunents received from transportation officials in 
the nationwide survey, the criteria given in Table 29 are suggested. 
A framework for summarizing criteria for parking strategies is given in Figure 9. 

Table 29 

Criteria for Determining the Feasibility 
of Parking Management Strategies 

Criteria 

Applicability 
Acceptability 
Cost 

Physicality 
Accessibility 

Flexibility 

Legality 

Simplicity 
Equity 

Descriptipn 
Does the measure address any of the goals? 
Will the groups affected accept the strategy? 
Is the cost of implementing the measure rea- 
sonable with respect to Zhe anticipated bene- 
fits? Are funds available for the project? 
Can the control be physically implemented? 
How does the control affect the accessibility 
of the groups affected to other transportation 
services? 

Can the measure be modified to meet the 
changing needs of the community? 
Do any existing laws or statutes prohibit 
implementing the strategy? 
Is the measure easy to administer and enforce? 
Does the control impose extreme hardships on 
any disadvantaged groups? 
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Strategy Classification 
Long- 

Short-Term Term Preferential 
Supply Supply Pricing Treatment 

• •I • • 0 • • • • 0 0 • 0 0 

Effective on an 

•derate•y e•fee- "! 
tire on an area- 

indtvidua[ •rke• • • ,o • 
•' 

practi•ble • • • • / 

Figure 9. Example framework for assessing applicability 
of parking management strategies. 
Source" Transportation Research Record 722, 

Figure •2, p, 86,•7i-> 
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After the lis•of strategies, goals, and evaluation criteria 
are developed, each control should be examined in accordance with 
the criteria. It should be noted that the criteria used in the preliminary screening process are non-quantifiable; i.e.r most of 
the criteria shown in Table 29 require subjective answers. Measures 
which do not pass the preliminary screening test should be eliminated 
from further consideration. 

The second phase of the planning process consists of packaging 
alternative measures for evaluation and establishing measures of 
effectiveness that can be used to evaluate the alternative plans. 
Guidelines for packaging alternative measures are outlined in the 
literature. (62) With regard to parking management, care should be 
taken to avoid using two or more strategies with incompatible impacts° 
For example the construction of new parking garages in the downtown 
area to increase the parking supply should not be combined in the 
same package as a measure to provide park and ride fringe lots. Al- 
so, support measures must be considered in the same package as meas- 

ures which reduce parking availability, such as a parking ban on 
long-term users. A minimum of two alternative plans should be de- 
veloped during this phase. 

The purpose of establishing measures of effectiveness is to 
provide quantitative information on which decisions for selecting 
a final plan for implementation can be based. Each measure of 
effectiveness should be related to one or more of the goals developed 
in phase I. A comprehensive list of measures of effectiveness for 
multimodal urban traffic management has been developed. (180,181) 
Measures of effectiveness which are especially appropriate for most 
parking management strategies are shown in Table 80. Guidelines 
for selecting measures of effectiveness are given in Table 81. 

The third phase of the planning process consists of conducting 
the technical analysis. In this phase, each of the alternative 
plans developed in phase II are evaluated using the measures of ef- 
fectiveness. There are a wide variety of techniques for conducting 
evaluations, including manual and computer methods. A comprehensive 
guide has been developed to aid r•giQ•al and local planners evaluate 
alternative transportation plans. •±•z) Procedures for evaluating 
specific parking strategies and problems with computer models were 
discussed in a preceding section of this report. Shown in Table 82 
is an illustration of the results that can be obtained using these 
models. The data given in Table 82 were developed for the Denver 
metropolitan area. 
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Table 3 0 

Suggested Measures of Effectiveness 
for Parking Management Strategies 

Traffic volume 

Travel time 

Travel speed 
Number of accidents 

Auto occupancy 
Parking turnover 

Parking violations 

Parking accumulation 
Transit ridership 
Emissions 

Noise levels 

Energy consumpZion 
Use of high-occupancy vehicles 
Revenue from parking charges 

The final phase of the planning process consists of conducting 
a public hearing and selecting a plan for implementation. The need 
to include public opinion in the transportation planning process 
has been well documented. (13 3, i•) Without public support, a trans- 
portation strategy may fail to achieve its objectives. Citizen in- 
put provides valuable information for selecting alternatives that 
will be effective in addressing transportation related problems. 
After considering public input, the final plan is selected for 
implementation. 

Illustrations of the planning process are given in the case 
studies in a subsequent section of this report. 
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Table 

Guidelines for Selecting Measures of Effectiveness 

Relev•ancY../cO. objecZ•ives" Each Measure of Effectiveness (MOE) 
should have a clear and specific relationship to Trans- 
portation Systems Management (TSM) objectives in order to 
ensure the ability to explain changes in the condition of the 
transportation sysZem. 

Simple.and understandable- Within The constraints 
quired precisio6 'an'd"ai'curacy, each MOE should be 
in application and interpretation. 

of re- 
simple 

Quantitative" MOEs 
when•'WeP 'possible. should be specified in numerical terms 

Measurable" Each MOE should be suitable for application in 
preimplementation simulation and evaluation (i.e., have well- 
defined mathematical properties and be easily modelled) and 
in postimplementation monitoring (i.e., require simple field 
measurement attainable within reasonable time, cost, and man- 
power budgets). 

Broadly .applicable- MOEs 
ferent •types 'of 'strategies which are applicable to many dif- 

should be used wherever possible. 

Responsive. Each MOE should be specified to reflect impacts 
on the various factor groups taking into account, as appropriate• 
geographic area and time period of application and influence. 

Sensitive" Each M0E should have 
between' '•'elatively small changes 
tion of a control strategy. 

the capacity 
in the nature 

to discriminate 
of implementa- 

Not medundant: Each M0E 
•S 'suf•"•iently measured 

should avoid measuring 
by other MOEs. 

an impact that 

Appropriately dgt•il.e.d. MOEs should be formulated at the proper"•-e'Qei of detail for the analysis (i.e., if conceptual 
level sketch planning is involved, the appropriate MOE is 
probably less detailed than one useful for more detailed 
implementation planning and design). 

So urc e Proceedings, International Sym si Sy•tems• T•ble I, p. 223. (131) p° on Traffic Control 
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Table 

Example Output of Computer Analysis 
of Various Transportation Strategies 

Strategy 

Short-term •upply 
I0"00 a.m. occupancy restricted 
at commercial facilities, 50 
percent 
Employer-provided spaces re- 
stricted to high-occupancy 
vehicles (HOVs) at large 
employers 

Percentage Change in VKMT(a) 
VKMT of Areawide Areawide Areawide 
Group Work Nonwork Total 

Affected VKMT VKMT VKMT 

8.7 -I.0 -0.5 

-15.8 -4. I -I. 9 

Long-term supply 
New parking construction 
restricted -22.7 -6.8 -3.2 

Pricing 
$3.00 parking charge at large 
employer-provided facilities 

i00 percent price increases for 
long-term parking at commercial 
facilities 
Rate structure at commercial 
facilities altered to $4.00/day 
and $0.25/half hour 

Parking charge for all parking 
of daily $i.00 surcharge/space 

3.2 -0.8 -0.4 

2•4 -0.3 -0.13 

3.7 -0.4 +0.13 -0.05 

0.9 -0.9 -1.8 -1.4 

Ride-sharing incentives 
Preferential employer-based 
parking locations for H0Vs 

Employer-based carpool program 
for employers of at least 50 
employees 
For large employers of more than 
250 employees 
Employer-based carpool-vanpool 
programs 

3.4 -0.9 -0.4 

3.1 -1.4 -0.7 

3.1 -0.8 -0.4 

-14.4 -3.7 -1.8 

(a) High-occupancy vehicles 

Source" Transpor,t.,atio.n.• Research Re, cord 722, Table 2, p. 86. 
(71) 
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SUMMARY OF MOST PROMISING 
PARKING MANAGEMENT STRATEGIES 

The objective of Task C, as noted in the project working 
plan, was to determine the feasibilizy of implementing various p.arking management strategies based on the criteria developed 
in Task B. Because of the unique characteristics of urban areas and the limited knowledge of the impacts of parking controls, it 
was not considered desirable to conduct this evaluation, in fact, of the 86 parking measures identified in the study, none should be eliminated from consideration by any urban area at this 
time. There are, however, several strategies which appear to be widely applicable in most American urban areas. A list of these promising strategies is given in Table •8. Most of the strategies 
are locally acceptable because they are measures which improve 
transportation service. Also, many of the measures have been in 
use for a number of years and are familiar to the public. 





CASE STUDIES 

Pamking management strategies appear to have considerable 
application and benefits when They are carefully selected and 
gradually implemented to meet local needs. To demonstrate the 
potential application of parking measures, two case studies are 
discussed. In the first study, the integration of parking policies 
in the comprehensive transportation plan for Palo Alto, California, 
is outlined. In the second case, the impacts of a city-wide park- 
ing control policy and transportation improvement program are 
summarized for Madison, Wisconsin. 

Ralo, Alto Case Study 

Palo Alto, a city of approximately 56,000 persons, is located 
85 miles south of San Francisco. On November 29, 1976, after three 
years of study, the city council adopted the Palo Alto Comprehensive Plan.(185) Development of the plan followed traditional lines. The 
development of goals, public hearings, and the selection and evalu- 
ation of alternatives were included in the planning process. The 
transportation element of the plan provides an interesting view of 
how parking management can be used to achieve the objectives and 
goals of the city. 

The basic transportation objectives as identified by the city 
were to (i) serve existing and future transportation demands, (2) re- 
duce the growth of traffic, (•) reduce peak hour congestion, (•) serve 
the captive transit rider, (5) reduce dependence on the automobile, 
and (6) protect residential neighborhoods from through traffic. The 
development of a plan to meet these objectives paralleled the plan- 
ning process previously outlined. First, an inventory of the exist- 
ing transit, traffic, and parking situation was conducted and traf- 
fic demands were projected to the year 1990. In order to meet the 
objectives of reducing traffic volumes and peak hou• congestion and 
of providing mobility, a goal was set to improve mass transit and 
to increase its ridership to include •0% of the trips by 19•0. The 
elements of the plan considered essential to accomplish this goal 
were to discourage auto use by" 

i. opposing new highway constmuction 

2. promoting flexible work hours 

3. providing free parking for high-occupancy 
vehicles 



minimizing the need fore additional long-term 
pamking by increasing tmansit service, modi- 
fying zoning ordinance to provide compact 
car pamking, and adopting in-lieu space 
megulations 

5. providing short-term parking in retail areas 

6. regulating on-street parking 

7. improving transit service 

8. promoting bicycle use 

To accommodate any changing conditions, the city planning 
commission is required to make an annual review of the plan and 
submit modifications to the city council. The elements of the 
Palo Alto transportation plan are innovative and typify the 
process for integrating parking management strategies with other 
transportation control measures to achieve the transpomtation 
goals of the city. Although the social, economic, physical, and 
land use characteristics are unique for every city, the Palo Alto 
plan can be used as a model by transportation planners in other 
urban areas. 

Madison Case Study 

Madison, a city of approximately 205•000 persons, is located 
in the south central part of Wisconsin in Dane County. Comprehensive 
planning programs incorporating public opinion have existed for a 
number of years in the metropolitan area.(136) The major goals 
of the city are to" 

i. minimize auto use and encourage transit use 
and other forms of transportation such as 
taxis and bicycles 

2. coordinate implementation of transportation 
improvements with parking policy disincentives 
to discourage auto use 

3. develop non capital programs such as car pooling 
to reduce peak period congestion 

discourage auto traffic in the central area 

5. discourage the use of low-occupancy-auto 
traffic in the downtown area. 

96 



After an inventory of existing conditions including pamking 
policies was conducted, a long-mange tmanspomtation plan was de- 
veloped and is being mevised annually to meet changing needs. 
Among other contmol measures, the plan includes the following 
parking strategies. 

i. Providing short-term parking through parking 
space allocation by converting long-term spaces 
to short-term at the rate of 8• to 10•peryear. 

2. Discouraging long-term parking by raising parking 
mates. 

Eliminating curb parking in the downtown area. 

4. Providing park and ride service from fringe 
lots to the central area. 

5. Requiring government employees to pay for parking. 

As a result of implementing the plan, bus ridership has in- 
creased by 8% to 10% per year. Also, due to improved transit service, 
employment in the downtown area has increased as well as economic 
activity. The Madison transportation plan is also an excellent 
example of implementing parking management strategies along with 
other measures to achieve community goals. 
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APPEND IX A 

QUESTIONNAIRE SURVEY OF CITY TRANSPORTATION OFFICIALS 

April 8, 1977 30.2.4 

Dear 

•e Vir•£nia Highway and Transpor=a=ion Research Council, in c:•opera•io• wi•h the Federal HiEhway A•nls•ra•ion, is conduc•in E 
a s•udy of parking •nage•n• sUra=egies for metropolitan areas. For •he p•pose of •his research, a parkin8 •na•emenu s•ra•e• •efi=ed •o be a ••ure •ha• a•ue•us •o li• •he park• supply 
Or increase •he parkin E cos• so •• auto •ers are persuaded 
shif• $o o•her •ransporu•ion •des or •o increase auto occupancy. 
A •re co•rehensive •scripuion of par•Ing •nagemen• 
and s•3•eEies Is included in A•ac•en• 

•e of •he •asks of •he s•udy is 
pl•ed •e of parklnE •agemenu s•ra•eEies in U. S. ci•ies. 
•ia •ask consls•s of de•e•nin8 she 
•e, wh7 •hey weEe selected, h• •hey were selecued, h• shey are eval•=ed for effectiveness, and wha• proble• •e enco•ered. 
To help acco•lish •is •ask, •he a•uached questionaire has been 
prepared. I would apprecla•e your cooperation 
questionaire and .•e•u•inE i• alone wish •y requested maserlal by •X •.•,!.97.7. 

Should you no= be •m•lved w•=h 
pa=k•g •m•emen= s•=•g•s •n your 

you have •y q••o• or wo•l• l•ke •=e •mfo••om conceding 
=he s•7, piemse con=at= •=• R. Parker. 
•elephone (804) 977-0290. 

•./== // Ja• H. Dillar•, Head, / / VlrEi•.a •E•a7 & Tra•orua•ion. 
A•ac••s 
A- Description of Parkin• / / •search Co,oil 

B Su•ey Questionaire 



ATTACHMENT A 

Hiscorlcally0 in •7 U. S. ¢i•ies, peeking •ag•en• nin& has co•ued of a•ue•n• •o provide an adeq•e supply of 
spaces uo accolade •he parkln• de•• of 
Ing controls ha• been •ed on a l•i•ed bas•s •o a11e•a•e prob•e• 
•• cerualn co•i•rs; i.e., controls such as e••cln8 on- 
•c•c paE•g duEin• •ak ho•s nav• been •ed •o reduce congestion 

Ezr•ng •a•e•n• p•a•in•, • •e•aced •o •his s•y, is a 
n• •nuepc ad•essed •o •he •roader •ssue of ••in 
• a Ci•l •o reduce •jor •r•sporua•ion related problem. 
objec=ives •ci•e i•roving •bili•y tn urban areas and reducin 8 c•es•ion, accidents, enviro•enca• prob•, e•c., •ou•h 
•can•ives •o raduce sinELe occup•c auto work •rips, •d incentives 
uo encou=a•e •he use o£ al•e•a•ive •des, e.•., p•ic •r•sic, v•- pOO•S, •d •icyc•es. •n cities where public 

•ase•nu ••inK •y consisc en•ire•7 og i••encin 
s•a•e•es (provi• 6 disincentives •or auto •e). • ciuies •- 
• adequate ••i• •aci•i•ies, •he plan may consisu of •eman- 
•g parking, scra•egie• •d pEo•din8 supporu sCra•egles (public 
•a•i• Inc•clvas}. For e•Le, •ncreaslng 
• •e •D •y no• by i•se•f reduce con•esuion, bu• •en 
incr•asas •e supplemented by 9to.dinE frinse ?arkin• wi• 
b• se•ce, than •he auto •ers •7 find • 
•eave chair auuos In the •rinEe •o• • pay •he hiEher cost of 
parkin8 do••. 

•y d•finlclou, a parkln• •a•enc strategy •c be •rec•y 
re•a•ed elcner co con•roLl• •he cos• of p•in8 

pool or shlf• •o o•er •des of •ra•porua•ion. 
of •e •Icera•e, •e foL•ing Is a •scrlp.cive •isc of so• of 
•m p•ng scracegies (auto disincentives) and supper 
(p•lic cra•iu incenci•s) •hac have been •ed 

A. Park• 8 •n•enc SCrace•ies (Au=o Dislncen•i•s) 

•. •rEe hi•er park• races for s•le OCCUP•C7 
•iCieS. 

2. Alter p••5 maces •o pro•de I• cost for shor•-•e• 
p•• .•d h•gh cosc for 1ons-ce• •ck•. 

4. •uce •a•M•8 cosms for •rio•Im7 vehicles, i.e., 

5. P•o•.•e only sho•-•e• par•nE 



6. E1•nace 
on-screec 

7. Provide scr£cc po1£ce enforcement o• psr•n• 
•. ?to.de rese•ed p•rk•n s •o• pr•or• vehicles. 

v•p.O0 •S, 

9. •esC•cC p•ck• c• •or on- •d o•-sc•eec p•kecs. 
i0. Iss• p•k•ng pe•cs co res•dencs •n •b• 

11. Freeze or •• :he u•er of park• spaces. 

12, •C n• parking garage consc•ccion. 

13. Use z•g controls :o rescric• developers co b•lding 
n•er. 

1A. •ose a park•n• •ax •or each long-ce• p•ker. 

I•. •ose a .parking sca•! tax on each space •or all o•- 
s•eec parking •o d•sco•a•e e•1oyers •=o• provld•8 
•=ee or • cost parking co •elr employees. 

S•• s¢=am.egies (•lic Tr•sporma¢ion 1ncanclv•) 

1. ••ve •s•C se•ce. 

2, •o•de de,rid respo•i• •si•. 

3,. P•o•de subscription se•ce such as v•pools. 

•. •c•C park and ride Lots. 

•. •ovs b•cycle 

6. ••e crans£c ridersh£p. 

7. ••e pe• •ans£c •oa• by sca•er£uK •o• hours. 

9. •o•de pe•hera• p•k£nK •ear •he cen•ra• 
•s•cC •ac wouZd a11ow walkinK co d•ci•cious, 

I0. ••• auto-free zone. 

•. •o•de prlori• •rea•en• for ••i• •d o•eE hA&h 
occ•cy vehicles. 
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APPENDIX B 

CITIES RESPONDING TO THE QUESTIONNAIRE 

STATE/CITY 

Annis•on 
Bi•ngham 
Gadsden 
HunZsville 
Mobile 

ALASKA 

Anchomage 

A•ZONA 

Sco%-•s dale 
Tempe 

A•SAS 

Fo• Smith 
Hot Spmings 
Little Rock 

CALIFORNIA 

•eim 
Bez, keley 
Bevez•ly Hills 

Chula Visza 
Concord 
Coz•nado 
Haywar•1 
HunZington Beach 
La Mesa 
Los AnEeles 
ModesZo 
Norwalk 
Palo Al•o 
Pasadena 
Redlands 
R/versicle 
Sac•amenZo 
San Bez•na•dino 
San F•ancis co 
Santa Rosa 
Thousand Oaks 
TorTence 
WesZ Covina 
WhiZtiem 

19 70 POPULATION 
IN 1000's 

(Soumce- U. S. Census Bureau) 

32 
301 
54 

138 
190 

175 

68 
63 

36 
132 

167 
117 
33 
89 
68 
85 
21 
93 

116 
39 

2816 
62 
92 
56 

113 
36 

140 
25• 
10• 
716 
5O 
36 

135 
68 
73 



COLORADO 

Denver 
For• Collins 
Puablo 

CONNECTICUT 

B•idgepor• 
Haz•fo•d 
New Haven 

DISTRICT OF COLUMBIA 

Washington, D.C. 

FLORIDA 

ClearwaZe• 
Dade Co unry 
Jacksonville 
Lakeland 
Pensacola 
Saz, as o•a 

GEORGIA 

A•:lan1:a 
Columbus 
Macon 
Sava•uab 

HAWAII 

Honolulu 

IDAHO 

Idaho Falls 
?ocatello 

ILLINOIS 

Elgin 
Evanston 
Jolie= 
Moline 
Park Ridge 

INDIANA 

Evansville 
Foz•t Wayne 
Gaz7 
Muncie 
Tempe HauZe 

IOWA 

Ames 
Cedar Rapids 
ClinZon 

515 
q.3 
97 

157 
158 
138 

757 

52 
1268 
529 

1.1.2 
6O 
14.0 

•97 
15• 
122 
118 

325 

36 
•0 

56 
80 
80 
q.6 

139 
178 
175 
69 
70 

•0 
iii 
35 



KANSAS 

Overland Park 
Topmka 
Wichita 

KENTUCKY 

Bowling G•een 

LOUISIANA 

BaZon Rouge 

MARYLAND 

Baltimore 
Montgomery Co un•y 

MASSACHUSETTS 

Cambridge 
Somerville 

MICHIGAN 

Ann A•bo• 
Battle Creek 
Grand Rapids 
Livonia 
Ste•lin• .Heights 

MINNESOTA 

Bloo•ng•on 
Coon Rapids 
Ro•esZer 
St. Paul 

MISSISSIPPI 

Jackson 

MISSOURI 

Independence 
Kansas City 
S•. Louis 

MONTANA 

Gr•aZ Falls 

Fremont 
Omaha 

NEVADA 

Las Vegas 
Reno 

77 
125 
277 

36 

166 

906 
590 

I00 
89 

i00 
39 

198 
ii0 
61 

82 
31 
5• 

310 

112 
5O7 
6.22 

6O 

23 
347 

126 
73 



NEW HAMPSHIRE 

Nashua 56 

NEW JERSEY 

Bayonne 
ClifZon 
Jemsey City 
Newamk 
Paterson 
Woodbridge Township 

73 
82 

261 
382 
145 
99 

NEW MEXICO 

Las C•uces 38 

NEW YORK 

Albany 
New York City 

116 
7868 

NORTH CAROLINA 

BumlinEZon 
Dumham 
FayeZteville 
Hickory 
HiEh Point 
Wi••on 
Wins•on-Salem 

NORTH DAKOTA 

Bismamk 
G•and Forks 
Minor 

36 
95 
5• 
21 
63 
•6 

133 

39 
32 

OHIO 

Akron 
CincinnaZi 
Lorain 
Middle•own 
Parma. 

275 
•5• 
78 
•9 

I00 

OKLAHOMA 

Law-Con 7• 

OREGON 

Eugene 
Portland 
Salem 

76 
382 
68 

PENNSYLVANIA 

Bethlehem 
LancasTer 

73 
58 



PUERTO RICO 

Caguas 

RHO DE ISL•J•D 

PawZuckeZ 

SOUTH CAROLINA 

North Cha•leszon 
Rock Hill 
Spaz•ansbumE 

SOUTH DAKOTA 

Sioux Falls 

TENNESSEE 

ChaZZanoo•a 
Johnson City 
Knoxville 

TEXAS 

•J•ilene 
A•lin•on 
B•ownsville 
Foz• Woz•h 
Galveston 
LaPedo 
Lubbock 
San An%onio 
Ty!em 
Wichita Falls 

Bounziful 
PTovo 

VERMONT 

BumlinE•on 

VIRGINIA 

Alexand•ia 
A•lin•on 
Chamlo•Zesville 
Chesapeake 
Hampton 
Hopewell 
Lynchbu•g 
Newpor•c News 
No•folk 
Petersburg 
Richmond 
Salem 
Staun•on 
Waynesbomo 

163 

77 

54, 

72 

179 

175 

90 
91 
53 

393 
62 
69 

65q. 
58 
98 

28 
53 

39 

llO 
171.1. 
39 
90 

121 
23 
5• 

138 
308 
36 

250 
22 
25 
17 



WASHINGTON 

Bellevue 
Bellingham 
King CounZy 
Tacoma 

WISCONSIN 

Appleton 
Eau Claire 
Green Bay 
Milwaukee 
Racine 

WYOMING 

Cheyenne 

61 
39 

.l.396 
.].55 

57 
•5 
88 

717 
95 



APPENDIX C 

SELECTED •ENERAL COMMENTS FROM 
CITY TRANSPORTATION OFFICIALS 

One of the tasks of the study was to examine existing and 
planned use of parking management strategies in U. S. cities. 
This task was accomplished, in part, by mailing the questionnaire 
shown in Appendix A to city transportation officials in •58 commu- 
nities. In addition to the questions included on the form, question 
18 alloted space for additional comments or observations. Forty 
percent of the respondents took advantage of that opportunity and 
several provided comments on separate sheets or in transmittal 
letters. 

The comments present a wide and interesting cross-sectional 
view of opinions related to parking management strategies. As the 
intent of the study was to examine the state of the art of parking 
management in U. S. cities, selected comments are given below for 
the interested reader. The comments have been reproduced verbatim 
from The questionnaires and letters, except direct reference to the 
respondent's city has been omitted. The city population is given, 
in parentheses, to assist the reader in interpreting the comments. 
In some cases an additional word or phrase has been inserted, in 
parentheses, for clarification. 

The responses are grouped into five major categories. The 
comments are typical of those received for each category. A few 
of the responses included comments applicable to several categories; 
however, for the purpose of presenting a respondent's view of park- 
ing management, the entire response was given in only one category. 

Category 1 comments include those from respondents who felt 
that parking management strategies were not applicable to their 
city. Approximately one-third of the general comments received were 
related to This category. Most of the respondents cited city size 
(low population center) as the primamy reason that parking strate- 
gies were not applicable; however, the populations of some of the 
cities were in excess of !00,000 persons. 

A summary of comments from respondents who suggested that 
parking management strategies are not supported by the community 
is given in Category 2. Groups opposing, or not supporting, the 
strategies include the public, politicians, and businesses. 

The third category reflects the view of the respondents who 
felt that more traffic and parking, not less, was needed to save 
the downtown area. Nineteen percent of the comments received were 



related to this category. As suggested by the respondents, there 
is a need to increase mobility in the CBD's of some American cities 
to prevent economic collapse of the downtown area. As discussed in 
the report, this factor should be given major consideration in 
planning pa•king management strategies or any other t•anspo•tation 
management policy. 

Comments in the fourth category are related to the general 
status of parking management strategies in the respondent's city. 
The responses are divided into the following three groups" (i) cities 
where parking strategies are not planned, (2) cities where parking 
management policies are being or have been planned, and (3) cities 
where parking management strategies may be used in the future. 

Included in the fifth category are comments from two respond- 
ents who provided general criticisms of the concepts of the survey 
that were outlined in Attachment A (see Appendix A). These respond- 
ents provide a beneficial overview of the current state of the art 
parking management. •The concerns expressed by these respondents 
are generally supported by the findings of the study. 



Category i Pamking Management Strategies Are Not Needed 

(Our community) is a small city of 50,000. The idea of a 
pamking management strateEy does not apply in oum area. 

(Oum community population 60,000) is a rapidly ETowinE 
city and has not expemienced parkinE p•oblems in contex• within 
this inquiry. (Oum city size) is 36.8 square miles and approximately 
55% (of the amea is) developed. 

Oum city (population 50,000) could not use many of the strat- 
egies unless massive expansion of the bus system occ•ed. (The) 
hiEh ratio of to•ist traffic makes many strateEies ineffectual 
fo• us. 

Ou• town (population 180,000), in my opinion, is not a good 
example, for the proposals discussed. I believe these things 
would be applicable to a lar•em City or a regional transportation 
authoPi•y. 

Since the ci• (pop•tion Ii0,000) boundamies contain 353 
square miles, theme are 2.1 ac•es pep pemson. Most development is 
low and medium density, so theme is plenty of space to provide 
fop adequate pamkinE spaces, and only limited justification fop 
mass transit° 

All of (o• city' s population 90,000) pamkin• generatoms 
have adequate pamkinE lots of rheim own. 

ConEestion (in ou• city- population 190,000), at present, 
is not sufficient to suppoz•c parkin• stra•eEies as related to 
this s umvey. 

(Oum municipality- population 175,000) is not contemplatin• a 
Pamkin• ManaEement, as defined in youm letter of April 8, 1977o 

We are foz••te to be able to provide downtown pamkinE 
facilities, while at the same time maintain/mE a hiEh level of 
ridemship in oum transit system. 



Parking management actions were considered in prepamation of 
the TSM (Transportation System Management element of the city's 
population 280,000 transportation plan) and determined to be 
inappr6priate. 

C.ategory 2 ParkinE Management. Strategies...Am. e Not Supported 

PamkinE management strategy is considered to be politically 
unfeasible in this area of the country (ciTy population 120,000). 

We (city population 310,000) have not received council backinK 
for parkinK strategies. 

Oum (city population 70,000) traffic peaks ame of very short 
duration and not a major problem. The biggest problem is conser- 
vation of energy, which I don't think a pa•king stra.teEy would 
solve because of public, political, and business opposition. 

We .do not consider the problem-g-ce.at enough in (ou• city- 
population 150,00O) to restrict the desired mobility of oum people. 

Strong political support by elected officials is an absolute 
must before any of the s%-rategies can be implemented (city popu- 
lation 380,000). 

The staff (city population 130,000) is awa•e of.-and has discussed 
the potential of such strategies. There is no evidence that the 
Council or public would seriously consider such measures. We 
have a shortage of pamking, a public de•d for more, while transit 
goes beelinE. 

My recommendation to raise some off-street parking rates was 
flatly rejected by City Council (city population 50,000). There 
would be strong opposition from them and the business interest to 

any strategy zo reduce auto use. 

Pamking s•Tategies, as they ame defined in Attachment A (of 
•he questionnaire), would appea• zo pose serious conflicts with 



constitutional guarantees and until this nation is governed 
by authoritarian rule they seem, for the most part, to be 
destined to legal challenges in our courts (ciTy population 
250,000). 

Category 3 More Parkin• and Traffic Needed to Save Downtown 

A lam•e regional shopping mall has recently opened in (oum 
city- population i00,000). Downtown businessmen feel that free 
CBD pamking is their only hope for economic survival. 

The city's (population 80,000) CBD is on the brink of economic 
collapse, (and) has been declinin• for •he last ten yeams Pa2kin• 
strategies developed have sought to relate parking supply to 
perceived, need. Limitin• the availability or convenience of pa•kin• 
would adversely impact the few .businesses still remaining, it is 
anticipated that, as a result Of redevelopment efforts under way, 
management strategies may be necessary in the next five yea•s. 

@•er the past I0 years the downtown (ci• pop•ation S0,000) 
area has declined Eceatly. Much of the decline has been attributed 
to the lack of pamkinE and.easyaccess. Though we ame just stamting 
a •ansit system and will be encoumaEing people to use the transit 
line, we p•jecz theme w•ll still be a need for ad•tional p•kinE 
to fully mealize a successful redevelopment of the downtown •ea. 

We have strong doubts that this is a viable objective for 
a city such as (oum community population 280,000). If we make 
access of parkin• more difficult, people will •o elsewheme, 
paDtic•rly to nearby sho•pin• centers •and other-outlylnE 5uslnesses, 
or to (a lapse neamby city population 751,000). 

(Our city' s population 60,000) major CBD problem is lack 
of sufficient parking lots to maintain commercial compeZition with 
peripheral shopping malls. Any aZZempZs to discourage auzo access 
to CBD will result in downZown commercial income loss. CommuZer 
access end circulaZion is presenZly no significant problem and 
city size is still not large enough or of high enough densi•y to 
justify significant efforts e• vehicle (auto) reduction. 

The biggest conflict inherent in a pamkin• manaEement approach 
is the avoidance of negative impacts on downtown offices and stores 
in a situation where they ame already at a competitive d/sadvantage 
vis-a-vis subumban locations. (City population 910,000.) 

C-5 



The CUrTent policy of this city (population 150,000) is to 
attract people into the downtown area through connections to state 
and federal highways. Therefore, the concept of parkin• management 
stmaZeEy would hindem this stated policy. 

We (ciTy population 50,000) are tryin E to compete with a new 
shoppin• mall outside the city lim/ts and a•e doinE evePythinE 
possible to enco.uraEe ca•s, shoppers, and people to come downtown. 

•estrictive parkinE controls, beyond those necessary to 
Euarantee traffic flow and tumnover, would tend to run counter 
to present effo•s to save downtown (city population 40,000). 
Focus is on bringing mome traffic downtown a•nd competing with 
outlying shopping centers which have free parking. Amtificial 
restrictions would be strongly resisted. 

Category 4 Pa•kin• Management Policies 

STca•,•ie s •e Not Planned 

We have no pamking strateEy as defined herein. Althou•h we 
have a population of approxima%ely 50,000 we s%ill have a small 
town atmosphere. 

I'm sorry but (oum city) has not conducted a survey or study 
of this nature. 

(Ou• city) has a population of approximately 120,000 which 
mostly work in (a la•er city- population 510,000), a distance 
of 15 miles. The (transit system of the la•Eer city) does pmovide 
service to ou• City fore this pu•ose and a small number of bus 
routes fmom residential (ameas) to shoppinE centers. 

The city (population 50,000) was incorporated in 1972 and 
nothinE alone the lines of plannin• for pamkin• stmate•ies 
has been addmessed. 

Cummen•. Parking S.t•.ateEy planning 

(ou• city- population 50,000) does not have high concen- 
tmazions of vehicula• tTaffic in the CBD--most of our conEestion 



is of a shor• ter•n duration, less than S0 minutes, and is at 
isolated intersections. I attempt •o utilize pa•kin• strategies 
as but one of the techniques in my overall transpoPtation systems 
pro•am. 

Ou• (city population •0,000) experiences in these areas 
have been in "spot" locations and not as an overall policy. 

We (ci%• population 310,000) have just prepamed a rough 
d•aft for a residential permit pamkinE ordinance. 

(Oum city papulation 90,000) is included in a reEional 
pa•kinE management study which is being done by the Metropolitan 
Tmanspoz•a•ion Commission. 

(Oum city- papulation 175,000) is concentrating on suppor• 
strategies to meduce CBD demand for long term parking and pmovision 
of additional supply for shor• term. Three to loud garages (ame) 
planned on periphez,j of CBD for short tez•n (pamkin•) and lon• •erm 
as well. 

I am enclosing a pa•king Management S•udy repomZ prepamed by 
the meEional planning council of (ou•- population •22,000) metmo- 
politan a•ea. This s•udy was done .in connection with other plans 
proppsed for the reduction of ai• pollution and energy consumption. 
The o•her such s•udies were inspection and maintenance of automobile 
emission control equipment, cam poolin E and reserve bus lanes. 
The regional planning agency has continuad to encoumage car pools 
and ( oum city) has established resemve bus lanes on one surface 
s•ree•. These ape the only things that have been done to this 
date to help improve t.he reduction of emission levels and energy 
conservation. Perhaps the upcoming Federal EnerKy P•oETam may 
cause all om some of these to be reconsidered and implemented in 
the fu•ume. 

We (city population 50,000) are completin8 work •n a Tran- 
sit Service Improvement Plan and a Downtown Pa•kin• FeasibiliTy 
and Policy Plan which will be available within the nex• month. 
(We a•e) prepamin• to let a marketing study for (ou•) •ransit 
system. 



Future PlanninE. 

We (ciTy population 30,000)are hopinE to develop a pa•kin• 
manaEement strategy in the near future to complement our new 
tmansit system, which should beEin operation in January. 1978. 

We (city population 40,000) are just reachinE a stake in our 
City s development where Traffic problems are evolvinE which 
might lend themselves to solutions through parkinE management 
stra.•egies. 

At this time parkin• is not a problem in (our city population 
70•000) and no pamkinE manaEement strategy has been exemcised. 
However, I do foresee a need for such a plan in the futtuce. There- 
fore, a copy of yottr findings will be helpful to me in future 
assessments of parking. 

Youm work and results Came) of Ereat interest to (our city-.- 
population 60,000) and we would appreciate anyZhinE you could 
send us in terms of results and conclusions. 

Ca;egory. 5 ...S.u•v. ey. Cmiticism•... 

In response to you• April 8, 1977 .•equest, please find enclosed 
a completed pa•kinE manaEement strateEies questionnaire. (Coun%• 
pop •u!ation l, 270,000), 

Certain of our staff have expressed deep concern with inferred 
measumes of effectiveness and goals of youm April 8, 1977 letter, 
attachments, and questionnaire, and--thus--the approach to this 
s•udy. We disaETee with youm statements tha• pa•king managemen• 
planninE is a new concept, and that wkePe public transit capacity 
and service can. accommodate additional passenEers only auto use 
disincentives should be planned. An incmease in auto occupancy 
om shif• to othem tmansportation modes may only be modest indicators 
of pemfoznnance of a r•ansportation Eoal. We disaE•ee,,with the 
slant of youm study toward limitinE pamkinE supplies or increasinE 
pamkinE costs as the prefe•ed means for inc•easinE auto occupancy 
and transit use. 

In general, we have usually found it more worthy to pumsue those 
tmanspo.•cation system management strategies which are oriented 
toward mobility improvements resulting in overall reductions in 
cost, delays, accidents, and enerEy consumption., with associated 
increases in domfor• and convenience. Cost increases or other 
disincentives in one area of individual modal selection with no 



incentives or service improvements in another has no• been our 
Eeneral philosophy, al•hough such programs can be instituted and 
measured in such a manner as •o characterize artificial mobility 
improvements. 

While we do have these expressed disaEreements with you• s•udy, 
I assure you that we have completed the attached questionnaire to 
the best of our abilities. 

We would appreciate Eeceivin• Two copies of your final report 
when completed. 

I have received •he Parking Management Survey from your Research 
Council. I have several quesZions abouZ •he basic premise and 
terms set forth wit_bin r_he survey text. 

I do not think I can aEree •hat Parking Management is "a new 
concept", no• that by definition, a pamking management strateEy 
must be directly related either t__o con•rolling the_ cos• o__f pa•.ki..ng 
6• ii•cing •che s_ugply• e•c., e•c." underlines mine. 

We have utilized pamklnE manaEemen• in (our city- population 
i•0,000), via our local PamkinE Authority since the eamly i•50 s, 
and the omiEinal and continuinE thrust has been the stimulation 
of economic development, a Eoal of increasinE importance to us. 
Many o•her cities do likewise. Recently, we see parkinE manaEement 
as a tool to assist in achievin• o•her objectives,, such as air 
quality improvement, improvement to the Eeneral traffic system and 
the Eenemal public transit system. Clearly, "pamkinE manaEemen•" 
is one tool within a repertoire of tools available to be used towamd 
a central purpose. The central purpose may, or may not, be con- 
sonant with the definition set foz•h in youm V£rEinia sumvey. 

I aa• a member of •he Parking and Terminals Committee of the 
Transportation Research Board, and while I do not speak for the 
Committee, I can tell you •hat •e subject of parking management 
is of keen in•eres• to it. A• the Janua• mee%inE of the TRB, 
Anne Rappapor• presented a paper on parking manaEemen•. I do no• 
have a copy of this paper any longer, but by carbon of •his letter 
to Anne, perhaps she can send you a spame copy of i•. I am artachinE 
a copy of a no•e I sen• to Anne subsequen• to •he Januaz7 meetinE 
in which I a%-•empted •o indicate my view of •he interactions 
potential •o parking management and determined objectives. 

In dea!inE wi•h social and economic Eoals we often find 
conTra4/c•ions within •he process. PamklnE manaEemen• to obtain 
soc/oeeonomlcal development is one thinE, and pamkinE manaEement 
to secume (for instance) an "auto-fz•e zone" is qui•e another 
endeavor: I feel that rranspoz•at.•on •echnicians mus• use caut£on 
in presentations of transportation mana6ement concepts. These 
p•esen•a•£ons should set forth •hese soz• of interactions as a 
"caveat" of soz•s. 

I TrusZ •he foreEoinE commen•s are useful and consr•ucZive, 
and I mean no personal cmiticism to anyone involved wi•h the survey. 




