local feeder service, and income as well as by tradi-
tional preference.

Additional Space Demand: ‘Fask 4 Results

Table 6 presents a sample of the output of tasks 3 and 4
for the medium case. The parking space supply is the
number of spaces, existing or planned, that are avail-
able to the patrons at each level. These figures do
not include those spaces used by park-and-ride rail
patrons but not designated as part of the station lots
(shopping centers, schools, local streets}). The demand
is the number of vehicles demanding parking spaces in
the study years, assuming average {xip origin area,
medium level modal and submodal split variables, and
medium level park-and-ride response. The medium
case is presented as the most reasonable projection of
parking demand based on the underlying assumpticns
and the reasonableness of itg output in terms of magni-
tude, impact, and ability to be implemented. Further-
more, the reagonableness of these projections is sub-
stantiated by the fact that all sites selected are at the
interface between a rail line and an Interstate roule or
major arterial. A large fraction of projected demand
comprises trips diverted from these highway facilities.
The additional spaces demanded are the differences
between demand and sapply. These figures represent
the demand by future potential patrons who reside within
the trip origin area for park-and-ride spaces that will
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not be satisfied by the existing parking supply. Iuture
parking demands for all three levels of analysis were
calculated on an unrestrained basis. The analysis as-
sumes that land is available and thaf the rail system can
provide the required level of service and capacity. Re-
straining the projection by any one of several factors
(land, line capacity, frequency of service, or speed)
would resulf in lower parking demands.

Based on the results of this study, four siles have
been given priority for development, If and when de-
veloped, these sites will have a combined {ofal increase
in parking capacity of 6300 gpaces by 1880 and 7400
spaces by 1985. These projects were placed in the
Transportation Improvement Program for the Delaware
Valley region and are now in the final design and de-
tailed traffic impact analysis stage of development under
PennDOT's direction.
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Designing a Parking Management

Program

Ann B, Rappaport, Center for Transportation Studies, Massachusetts

Institute of Technology

Parking management measures have received considerable attention as a
means of controlling automohile use in urban areas, but relatively little
attention has been given to the specifics of combining proposed parking
strategies into a scheme to help an area realize particutar transportation
and planning goals. The goal of reducing vehicle kilometers traveled has
heen selected for the purpose of this discussion, although other goals in-
cluding reducing peak-period congestion, improving traffic circulation,
improving aesthetics, and stimutating retail business should be examined
10 ensure that the proposed parking strategies are consistent with these
goals. This paper focuses on possible traveler responses to various park-
ing control strategies and discusses the implications of these responses
for program design. Control of both on- and off-street parking may be
necessary in some areas to reduce automobile use. Because parking con-
trols are often fragmented, the coordination of efforts by tocal and
regional agencies is critical to the success of a parking management pro-
gram.

Parking management is one of the most interesting
transportation planuing techniques, because it can be
used to actually modify automobile-use patterns whereas
other techniques are directed toward making alternatives
to single-occupant automobile use more attractive,
Parking management assumes that the amount, location,
and price of parking can affect travel mode choice, trip
frequency, and trip destination and that these choices
can be modified to produce more desirable travel pat-
terns.

In years past, efforts fo manage parking were con-
centrated on providing an ample supply of spaces at a
nominal rate so that retail business could flourish and
commuters would find it convenient to drive to work. The
Environmental Protection Agency's (EPA) 1973 trans-
portation control plans {TCPs) for a number of cities,
including Boston, Denver, and San Francisco, created
widespread negative publicity for modifying demand and
reducing vehicle use. Measures such as parking sur-
charges, elimination of on-street parking, and freeze
or reduction of off~street parking supplies were proposed
to reduce the amount of automobile use in polluted areas
so that national air quality standards could be met.

In the December 10, 1973, version of the Energy
Emergency Act, the House Committee on Interstate and
Foreign Commerce attached a rider {orbidding the EPA
{0 impose parking surcharges without the consent of
Congress. Surcharges had been included in transporta-
tion control plans for 10 areas in California, Massa-
chusetts, New Jersgey, and the District of Columbia.
AXthough the Energy Emergency Act was nol passed by
Congress, the EPA administrator announced that con-
gressional intent on the surcharge issue was clear (1),
As a resull, all surcharge regulalions were withdrawn,
and the review date for new parking facilities {to deter-
mine their impact on air pollution) was posiponed uniil
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January 1, 1975, 'This was also to be the effective date
of parking facility review under the indirect source reg-
ulations,

In the August 22, 1974, Federal Register, the EPA
administrator published proposed amendments to the
parking management regulations. The appendix to the
proposed regulations contains guidelines for parking
management plan development that describe information
requirements and concentrate on how transportation and
Iand use relaie to meet air quality standards (2).

Various aspects of parking were covered by EPA in
three different ways: as measures in the transportation
control plans (including various on- and off-street con-
trols), under the parking management reguiations (for
new facilities in areas with TCPs), and under the indi-
rect source regulation (for new facilities in any area in
the country).

In January 1975 the parking management regulations
were suspended on the grounds that proposed Clean Air
Act amendments would inelude provisions on parking
management. The parking management regulations were
then suspended indefinitely on July 15, 1975, again on the
basis of expected congressional guidance regarding park-
Ing programs. At that time, the EPA administrator
stated, "In the absence of congressional action, EPA
may finalize revised parking management regulations in
order to complement other transportation control mea-
sures’ (3). As of January 1877, neither EPA nor Con-
gress had acied.

Because parking management had become associated
in the public's mind with the most draconian ERA taclics,
and because talk about restricting parking often resulted
in making enemies of reiail businesses, developers, and
other infiuential community members, the July 1975 sus-
pension of parking management regulations might well
havebeenthelast word on parking if the U.S. Department
of Transportation (DOT) kad not been simultaneously
faced wilh increased demands on its limited funds.

One way DOT made its transportation doliars go farthex
was to emphasize efficient use of the existing transpor-
tation system, and it issued the transportation system
management (TSM) regulations on September 17, 1975,
One of the items in the appendix to the now famous reg~
ulations is management and control of parking,

Although nothing could have brought parking back
more quickly than its inclusion in a DOT regulation like
TSM, some areas, e.g., Cambridge, Massachusetts, had
begun to implement parking programs on their own, Re-
ducing congestion on downtown streets, improving de-
livery of city services such as snowplowing and garbage
pickup, making transit more competitive with the auto-
mobile, maximizing tax dollars by discouraging open-
air parking lots and encouraging developments with
higher assessments, and improving the quality of urban
life have all been cited as reasons for the development
of parking management programs.

In peneral, parking management may be described as
any alteration of parking supply or parking rates that
discourages ox prevents parking in certain areas, at
certain times, or by certain groups. A number of park-
ing controls or strategies have been used or proposed
in managing an area's parking supply. Brief descriptions
of some are contained in this paper; more extensive de~
scriptions may he found eisewhere (4, 5},

Work trips are the target of mos( parking controls
because they usually occur at set times during the day
on a regular basis and can thus be diverted from single~
occupancy automobile to shared ride with fewer adverse
impacts than can other trip types. An individual must
continue making work trips fo earn an income, regard-
less of the disincentives, and will switch from single~
oceupant automobile to other modes (including shared

ride). ‘The intent of the parking conirols is not to reduce
person trips but to encourage people to make trips in
such a way that single~occupant vehicle use is reduced.
One alternative to making any trip other than the work
trip {in the face of disincentives) is to not make the trip
at all, This possibility is usually considered to have
disastrous economic implieations (loss of income to re-
tail businesses, hotels, molels, resoris; loss of sales
of recreational equipment), Therefore, reeducation is
aimed at the commuter, who is a captive trip maker.

Although parking management may be used to meet a
wide variety of goals, this paper will concentrate on vew
hicle travel reduction, which, when not accompanied by
a reduction in person {rips, implies more efficient utili-
zation of the trangportation system. Parking strategies
have been proposed as a means of reducing total vehicle
travel, work-trip travel, peak-period travel, and travel
within the core area, It is important to he aware of po-
tential undesirable effects of various parking control
measgures, to examine the types of incentives and dis-
incentives that each measure implies, and to consider
the effect of each measure in terms of the area's goals
for parking management, For example, a reduction in
total vehicle travel might mean a decrease in person
trips and therefore decreased mobility; a reduction in
work-trip travel implies that automohiles left at home
might increase nowwork travel; a reduction in the amount
of peak-period travel may simply mean a redistribution
of trips over time and no net change in vehicie travel; and
@ decrease in vehicle travel in the core area may be off-
set by an increase in travel elsewhere,

In general, parking control measures fall into two
groups, rate conirols and supply controls, each of which
may be subdivided into on-street and off-street controls
as shown below.

Control On Street Off Street
Rate Erect meters or increase impose tax
méeter rates Add surcharge
Add surcharge Change rate structure to
discourage long-term
parking
Supply lssue permits or ficenses Freeze, cut back, or restrict
Ban parking either totally growth

Use time and vacancy rate
restrictions

or at specific times
Erect meters or adjust
meter times

In this paper I discuss measures under each category,
impacts of parking strategy on travel behavior, and the
potential of a parking scheme design to reduce vehicle
travel,

RATE CONTROLS

Description of Rate Controls

Increased rates for both off-street and on-street spaces
have been widely proposed to control parking. A reduc-
tion or restriction of off-street supply could force a
rate increase; rates could be imposed if parking is cur-
rently free; or existing rates could be arbitrarily raised.
Meters could be erected on streets where parking is now
iree {0 provide a cost-and-time disincentive, and rates
on currently metered spaces could be raised to provide
an additional disincentive,

Higher rates at private off-street facilities could re-
sult in a number of legal problems. Conversion of the
rate structure from its current dafly maximum to a flat
rate, for example, requires that the commenreial parking
facilities be regulated by local government, To regulate
rates requires one to show that parking is a business that
affects the public interest and that the regulation is nec-



essary in the interests of public health, safety, morals,
and general welfare, There are no direct precedents

for this type of parking regulation. Furthermore, the
authority of loeal governments to regulate business must
be detegated by the state; this {ransfer of authority is by
no means automatic and may be a barrier to cities’ regu-
latory efforts (4, 5).

One backdoor means of encouraging privately owned
facilities to raise rates may be through raising rates at
municipal garages (if municipal garages are significant
competitors). In Boston, privately owned facilities try
to keep their rates competitive with municipal rates, so
requiring city facilities to increase parking charges
might result in an overall increase,

Parking Tax

City taxes on nonresidential parking transactions have
heen proposed to discourage auntomobile use and to gen-
erate revenue. San Francisco had a 25 percent tax from
October 1, 1970, to June 30, 1972, at which time the

tax was lowered to 10 percent (8); Pittsburgh levied a

20 percent tax in 1969, The Supreme Court upheld the
validity of the latter tax in Pittshurgh v. Alco Parking
Corporation (Sup. Ct., slip opinion 73-582, June 11, 1974):

By enacting the tax, the city insisted that those providing and utilizing
the nonresidential parling facilities should pay more taxes to compen-
sate the city for the problems incident to off-street parking. The city
was constitutionally entitled to put the automobile parker to the choice
of using other transportation or paying the increased tax.

Taxation is inherently a state power, and cities may
levy taxes only with specific grants of authority from the
state constitution or legislature., States have made dif-
ferent provisions for local taxation. Some local govern-
ments have been granted broad authority to establish
local tax policy subject only to prohibition by or conflict
with state law; other local governments are limited to
certain types of taxes such as revenue-producing laxes
on business {4, p, 118). Use of tax revenues by cities
depends on the authority under which they were gener-
ated; proceeds from a revenue-producing tax will typi-
cally be put in a city's general fund,

Parking Surcharge

Most parking surcharges, flat fees on top of the existing
ones, range from $1.00 to $5.00. They may be applied,
for example, to all parking within a specified area such
as a central business district {CBD), to all long-term
parking (4 or more hours), to all parking in transit-
adequate zones, or to all parking arriving in an area be-
tween 7:00 and 9:30 a.m. The scheme depends on which
group is to bear the burden of the disincentive. Parking
surcharges vary in magnitude and may cause changes in
travel behavior.

Changed Rate Structure

Rate structure changes favoring short-term parking in
business and commercial areas have been proposed to
discourage commuter bul not shopper and tourist park-
ing. Cities, however, often lack adequate police power
to directly control rate structures of private parking fa~
cilities, These structures can be designed to encourage
short-term at the expense of long-term parking (most
facilities currently favor long-~term parking by charging
the same for a 3-h as for an 8 to 9-h parker), or rates
can be applied on a flat, per-hour basis, ostensibly
favoring neither, hut usually the commuters pay
more.
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Discussion of Rate Conirols

Rates and Rate Structures

Many city officials believe that controlling parking rates
is crucial to an effective parking management plan. Their
reasons include ease of administration (relative to supply
controls), ease of enforcement, and potential for in-
creased revenue, It is often proposed that parking rates
should favor short-term parkers (shoppers and tourists),
s0 that retail sales in controlled areas do not suffer. Be-~
sides (the argument goes), commuters are usually in a
better position to use transit or shared-ride modes. How-
ever, it is conceivable that, if shori-term parkers are
favored, short-term trips may inerease. This behavior
was observed in Philadelphia, where rate changes at in-
dividual garages produced short-term increases of 15 fo
20 percent {7),

Flat per-Tiour parking rates seem more reasonable.
They would increase commuter fees, since present rate
structures usually favor the all-day occupant and, de-
pending on the magnitude of the charge, could provide
the type of disincentive desired to divert commuters to
other modes, The shori-term parker may or may not
face increased rates, depending on the per-hour charge,
Although such a policy will not encourage shopping {rips,
it will not discourage them either; the short-term parker
will be better off, since shorler occupancy will cost less.
The fact that a flat-rate system does not encourage short-
term trips is important if the objective is to reduce total
vehicle travel in an area. ¥ commuters leave their auto-~
mobiles at home and commute by transii or car pocl, then
automobiles will be available for those at home to make
shopping and other nonworking trips; and if parking rates
encourage shopping trips to the CBD, then it can be as~
sumed that there will be some increase in nonwork vehi-
cle travel in the core, which may or may not offset re-
ductions in vehicle travel from commuter disincentives,
A flat rate takes into account the fact that vehicle fravel
is vehicle travel regardless of who generates it, but at
the same time places a heavier burden on the long-term
parker, whoe is generally a commuter and more likely to
be induced by a disincentive to seek new modes to work,
than on the short-term parker, who is likely to be a
shopper or a tourist and likely to do his or her retail
spending elsewhere if the disincentive is sufficiently
burdensome. A flat-rate approach might be a reasonable
compromise belween those interested in reducing vehicle
travel and those interested in the economic effects of
parking pelicies.

Rate Increases in General

Type of control relies on the netion that there are enough
individuals {mostly commuters) who can be encouraged
to make different mode-choice selections when parking
rates are raised above a certain level. If the vast ma~
jority of individuals elected to pay increased rates, then
the parking control measure, having achieved only min-
imum reductions in vehicle travel, would have failed.

Those developing parking price schemes must deler-
mine the level of price increase necessary to divert a
given percentage of single-~-occupant automobile drivers
to transit or shared-ride vehicles, The Philadelphia rate
case does indicate that use of parking facilities changes
with changes in rates, but it does not give any indication
of behavior that can be expected when rates at all facili-
ties are increased.

Although increased parking rates may be justified as
a disincentive to automobile use, the equity of such in-
creases deserves consideration, since they will he felt
more by lower income drivers. In general, wealthy com-
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Table 1. Impact of controfs on

Inereases Encourages Encourages

narling rates and supply. Cost to Short-Term Requires Flexible
Contral Measure Commuter Use Enforcement Work Hours
Rate Tax X
Surcharge X X
Rate change X (X)
New meters or increased rales {x) X X
Supply Permit or license {X) (X} X (X}
New meters or adjusted times {X) X b4 X
Reduced or limited growlh {X)
Time and vacancy rates (%) (%) X X
On-street parking ban
Total x) X
Al gpecilic imes X X
MNote: X = dirgct and {X) = indirect or optionat.

muiers are more likely to pay the additional money and
continue driving while lower income commuiers are more
likely to seek alternative means of gelting to work.
Therefore, low-income automobile commuters who have
no allernative to driving alone will be penalized,

Table I summarizes the impacts of parking rate con-
trols.

SUPPLY CONTROLS

Off-Street Supply Controls

Description of Off-Street Controls

Off-street supply controls are designed to limif the
amount of parking, and it is assumed thati the uncertainty
or difficulty of obtaining a parking space will cause some
automobile users to divert to transit and shared-ride
modes. This conlrol, nevertheless, runs counter to
many cities' goal of accommeodating drivers by providing
ample off-sireet parking.

Prohibiting the construction of additional parking ca-
pacity is probably feasible, but regulating the number of
spaces that existing parking facilities uiilize (retrospec-
tive application of controls) may prove quite difficult.
Off-~streef facililies are privately and government owned,
so that regulation of both may be subject to legal chal-
lenpes. Private {facilities may claim that a regulation is
"taking without compensation." Furthermore, any clas-
sification scheme must be reasonable and must provide
equal protection for all facilities. Government facilities
are usually exempt from zoning regulations, and the abil-
ity of one level of government to regulate the {acilities
of another may be greatly complicated by sovereignty.
These regulatory issues are explored in depth else-
where (i).

Freeze on Parking Spaces

Freezing the number of parking spaces, as it is gen-
erally practiced, puts an upper limit on off-street park-
ing spaces equal to those in existence on a certain date,
The effectiveness of a freeze depends on the amount of
parking on the freeze date compared with thalt needed
for development over the nexl few years. H the number
of existing spaces exceeds current demand, then the im-
pack of the freeze will nol be felt until some time in the
future.

in Boston, as spaces are eliminated, they are put on
a "freeze bank' and may be allocated to new or other de-
velopments within the freeze area, Developing a reason-
able and equitable means of distributing the spaces in the
pank to those who desire them has proved difficull; other
areas may nol wish to permit banking of spaces, particu-
larly if capacity greatly exceeds demand.

Reduction of Off-Street Parking Spaces

A reduction in the number of off-street parking spaces
has been proposed for areas with excess capacity. Al-
though this approacl could be effective—via voluntary
space cuthacks by government and cutbacks of private
space through a nonconforming use zoning approach—it
will undoubtedly have to weather legal chalienges. Those
whose lots are phased oul will probably level the accusa~
tion of "taking.” In addition, which spaces to phase out
may be even more difficulf to decide than which to allo-
cate in a {reeze.

Restricted Parking Supply Growth

Restricted parking growth may be necessary in areas
undergoing active development. Parking controls are
intended to keep the supply of spaces below demand {o
encourage decreased drive-alone automobile use, bul ex-
treme constraints on parking supply may have an adverse
effect on business location decisions. In rapidly develop~
ing areas, it may be necessary to permit some increases
in supply while still keeping overall supply below overall
demand for spaces. EPA has suggested this strategy for
providing a gradual increase in parking supply {for in-
stance, 100 spaces) each year and then recommends {2):

Applicants for the Hmited number of new parking space permits could
then be judged based on predetermined and published criteria. Such
criteria could include such diverse elements as community need, prox-
imity of mass transit, financial per space contribution toc mass transit,
VMT [vehicle miles of travel] impacts and efforts made 1o minimize
VMT.

Other schemes might be based on measures of growth,
such as one space for every two new jobs created, or on
gome floor area ratio for construction completed in the
last year. The difficult problem of allocating the spaces
equitably to a group of qualified applicants remains o be
resolved at the local level and seems to be basically sim-
ilar to allocating banked spaces in a freeze,

Tinte and Vacancy Rete Restriclions

Time and vacancy rate restrictions have been proposed
as a means of favoring one avtomobile-driving group over
another (for example, shoppers over commuters) or of
putiing pressure on drive-alone commutiers, the group
with the greatest opportunity for shared ride. There are
two different ways of achieving this. The first is to re-
quire that certain {acilities in the area open only afler
9:30 a.m. (for example, making them primarily for shop-
per and other short-term use), and the second is to re-
quire that some percentage of the spaces in all facilities
be available at 9:30 a.m. There must be some reasonahle
bagis for distinguishing between regulated and unregulated
facilities, if the measure is to be applied selectively, In



Boston, a 40 percent vacancy rate was proposed under
the first fransportation control plan and was to be applied
to all facilities in the core area, In South Terminal
Corporation v, EPA (Ct. App., lst Cir., Sept. 24, 1974),
the court ruled that such a measure did nol constitute a
"faking'':

The Government has not taken title to the spaces, and the decision about
alternative uses of the space has been left to the owner. ... The right to
use is not extinguished entirely; nor is it transferred to anyone else. in-
deed, the ingenuity of operators may result in fewer disadvantages than
urged. ... In any event, even a diminution of profits or a requirement
that some less be suffered is not enough, when atl other accoutrements
of ownership remain, to be a “"taking.”

Discussion of Off-Street Controls
Freezes, Cutbacks, and Restricted Growih

Measures to control the number of off-sireet parking
spaces within an area, including {reezes, cutbacks, and
restrictions on growth, will probably have a similar im-
pact on commuter parking and will be congidered here
as a single group,

Programs that establish freezes and provide for phas-
ing out of parking spaces in underutilized, outdated fa-
cilities and for incorporaling the spaces in new develop-
ments may actually be increasing the effective capacity
of parking in the freeze area if the new spaces are used
and the old ones were not., If supply currenily meels all
needs, then vehicle travel will not be reduced below its
current level unless some of the available spaces are
eliminated. Probably the easiest off-sireet supply re-
strictions to implement, parking freezes and restricted
growth programs, alone might serve Lo keep vehicle
iravel at approximately current Levels in the short run.
In the long run {assuming that business and retail trends
continue at approximately the same levels and that no
mass exodus to the suburbs oceurs), market forces will
probably raise the price of off-street parking as demand
beging to exceed supply. A rate increase caused by mar
ket forces or as part of the parking program will have
the same kinds of impact on commulers as those dis-
cussed for rate controls. As demand for spaces execeeds
supply, traveler behavior changes.

If off-street parking supply restrictions are to reduce
vehicle travel, it will probably be necessary to create a
situation in which {a) on-street parking is restricted and
{b} demand for spaces exceeds supply at the present time.
Fhis may occur naturally in some areas and may have to
be created artificially in others by reducing the number
of spaces,

Agsume for a moment that no price increase will ac-
company a supply restriction and that commuters will
react only lo the probiem of space availability. One pos-
sible cutcome is that to assure themselves of parking
spaces, commuters will arrive at the CBD earlier; thus,
either the moraing peak period will ccour gsomewhat ear-
lier or the duration of the peak will be increased. Ideally,
enough drivers will find parking so inconvenient they will
choose other modes,

Vacancy Rate and Time Restrictions

If a vacancy restriction is applied uniformly to all off-
street facilities in an area, so that, for example, 40 per-
cent of all spaces must be available af 9:30 a,m,, then
the impact will probably be analogous to an on-street
parking ban, That is, businesses may be encouraged to
institute staggered work hours, and commuters arriving
before 9:30 a.m. who are unable to secure an off-street
space may park on-gtreet until the additional 40 percent
is available. If on-street parking is restricted, changing
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commuter mode choice depends on willingness of area
businesses o have staggered or {lexible work hours,
Although such work hours may reduce peak-peried vol-
wmes, relieve congestion, permit higher average speeds,
and thereby reduce localized carhbon monoxide concentra-
tions, there is no reason to assume that they will also
reduce vehicle travel.

The other method of imposing a vacancy restriction is
to designate certain parking facilities that may not open
before a certain time, This would be legally possible
only if there were some reasonable basis for distinguish-
ing between late and early opening facilities., Such a
basis might he the location of parking facilities in pre-
dominantly retail shopping and tourist areas, as opposed
to those in the commercial-office district. Used alone,
a regulation that garages in shopping areas could not open
until 8:30 a.m. would probably not have a disceraible im-
pact (hecause if the facilities had a great deal of com-
muter use, the distinction would be invalidated), particu-
laxly if stores do not open until 10:00 a.m. I, however,
such a restriction were used in conjunction with other
supply measures such as a freeze, people might be in~
creasingly willing to walk or take transit from the shop-
ping area to their places of work., In the limited supply
case, the effect of this type of vacancy resiriction on
{ravel behavior will probably be similar to the effects of
a vacancy requirement at all facilities, except that the
number of individuals affected may be smaller, depend-
ing on the number of garages that open after 9:30 a.m.

On-Street Supply Controls

Jurisdiction over supply and regulation of on-streel park-
ing is usually held at the local level (with some state con-
straints), and controls of this type are not expected to
encounter the legal difficulties that have been raised with
regulation of private off-slreet facilities,

Parking Ban

A parking ban is intended to reduce the availability of
parking (usually to commuters) and can he applied in a
variety of ways, On-street parking can be totally elim-
inated in areas with sufficient off-street parking supply
or transit access or both., Or, in areas with relatively
small supplies of off-sireet parking, on-street parking
could be banned between certain hours, for example,
7:00 to 10:00 a.m. This would favor shoppers and may
be desirable or even necessary if some provisicn such
as vacancy rate (for example, 40 percent of spaces at
off-street facilities available at 10:00 a.m.) is not used,
since commuters typically arrive at the CBD first and
will have first chance al the spaces. An interesting vari-
ation of the ban is to make on~gtreel spaces in nonretail
areas available only to car pools; this is a much~needed
incentive for areawide car-pool programs,

A ban on on-street parking is an attractive parking
control measure because il can usuzally be implemented
and enforced entirely by a cily's existing departments;
it needs no new grants of power; and it raises minimum
legal challenges, The main costs to the city of such a
ban are erecting signs and increasing enforcement,

Most parking bans aim at limiting on-sireel parking
for work trips by banning parking between 7:00 and 10:00
g.m. or 7:00 and 9:30 a,m. This time restriction will
theoretically work to the advantage of shoppers, since
they arrive al the CBD later than commuters. This type
of parking ban is also seen ag a necesgary compensating
mechanism for areas that will have a limited number of
off-sireet spaces. Again, because the commuter arrives
earlier and will have the best chance of gelting a space,
the ban is seen as a way of reserving some gpaces for
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shoppers in the absence of a vacancy rate provision at
off-street facilities.

If a city's aim is to reduce peak~-period travel, then
such a ban may well contribute to this goal; if the aim is
to reduce vehicle travel, then a ban may not work., A
han assumes that {a) once a commuter has arrived at
work the vehicle will not be moved until it is needed for
some '"legitimate’ purpose or until the commuter goes
home and (b} businesses in the area will continue to op~
erate within their preban work schedule,

When off-street capacity is limited and employers are
willing to allow flexible or staggered work hours, the
effectiveness of a ban may be limited to a reduction in
peak-period travel; effects on total vehicle travel will be
minimized. In mixed office and retail areas, staggering
hours so that employees can arvive after the hban has heen
lifted may tend to have an adverse effect on availability
of parking for retail customers,

Metering

Metering of on-street spaces in business and commercial
areas can be used to achieve a namber of goals. Meter
rates may be adjusted to provide a cost disincentive (par-
tieularly in areas where parking has previously been
free) and meter times can be used to encourage shopper
parking over commuter parking by imposing a 1 or 2-h
iimit, However, effeclive use of meters for parking
control depends onr a rigorous enforcement program.
This involves having {ines large enough to present a dis~
incentive and a systematic way to recover fines, Many
areas will find these criteria difficuilt to meet, Main-
taining an enforcement staff is cosily; delermining upper
levels of fines for violations may he done by the legisia~
ture; and expediting court procedures for ticket proces-
sing may be costly and time consuming, particularly if
it involves computerization of the recording and
swnmoens-issuing tasks.

In some areas, metering alone eannot change mode
choice, A commuter's decision might involve: (a) cost
of driving and parking at a meter versus cosl of other
modes, (b) time limits on the meter, (c) expected quality
of enforcement {if enforcement is known to be good and
tickets can be expected for time violations and for meter
feeding, meters will be a greater disincentive for com-
muters than if enforcement is expected to be lax and a
commuter feels that the risk of being iickeied is quite
low}, and (d) cost of a viclation (if a violation is very
costly and enforcement and recovery are known {o be
good, then the disincentive posed by metered spaces may
be significant),

Metering may he most effective when used in conjunc-
tion with other control measures, such as the parking
ban, and with off-street measures to prevent a diversion
from off-street to on-street parking when off-streel con-
trols are introduced,

Area Licenses or Permits

Area parking licenses or permits have heen proposed
when one class of user may be legitimately distinguished
from another, For example, residential permit pro-
grams have been established in mixed commercial and
residential areas to give the city resident some sort of
priority in on~street parking. In Cambridgs, the system
is set up so that on certain sireets parking is restricted
to vehicles with residential permits except on Sunday,

In some areas residential permits could be used primar-
ily to exempt city residenis from a 7:00 to 10:00 a.m, on-
street parking ban. Other programs would require per-
mits for parking only during business hours, for ex-
ample, from 7:00 a,m, to 6:00 p.m, Constitulional is-

sues have been raised about some residential permit sys-
tems on the grounds that they restrict the right to work
and travel, Although there are no causes in point, one
study sugpests (g, pp. 131-132) that such a program would
probably be determined censtitutional if the ordinance has

... 1) a clear statement of public need for the ordinance, under the police
power over public heaith, safety, and welfare; 2) reasonable provisions
for parking by nonresidents to the maximum extent consistent with its
purposes; 3} no unreascnable restrictions on commercial vehicles; 4) pro-
visions for adequate notice to the pubtic; 5) no provision for arbitrary
exceptions; 6) the same effect on non-area city residents as it does on
non-city residents; and 7} the cost of a residential permit is kept minimal.

The first provision could probably be met on the
grounds that the ordinance is designed to reduce auto-
mobile traffic in residential areas {o protect residents
from the detrimental effects of high levels of automobile
use: danger to children playing in or near streets, ex-
posure of residents to high levels of air pollutants and
traffic noise, and disrupiion of community life. The
purpose of this provision is to clearly jugtify the use of
an area's police power as the authority for such a pro-
gram.

Most residential permit programs are designed to
prevent commuters (noncity residents) who cannot find
Pparking spaces in commercial and business areas {rom
spilling over into adjacent residential areas and causing
parking shortages, increased traffic, and congestion
there, A residential permit program generally increases
the urban resident's probability of finding a legal parking
space near the home,

Singapore has implemented an area license scheme
that restricts entry to the CBD bhefore 10:15 a.m, to ve-
hicles bearing a special permit. Permits may be pur-
chased on a daily or monthly basis (S$4/d, S$80/month)
from stations at the edge of the CBD, Some schemes also
propose restricted parking but not entry (8, 9).

For the person working in or near a restricted area,
such a program has an impact on work trip mode choice
only i the worker is accustomed to driving fo work and
finding an on-street parking space in the residential area,
If the commuter typically parks off-street in an employer-
provided lot or in a commercial lot, then clearly the
choices are not greally changed, except that the com-
muter must expect increased competition for the off-
street spaces. The effect on these accustomed to park-
ing on-street greatly depends on the availabilily of alter-
native parking, If the major employers in such an area
can be convinced to expand their employee parking fa-
cilities {either free or at a nominal charge), then the
impact of the program on commuters may be minimwum,.
On the other hand, if employer space cannot be expanded
and commercial space is limited, then there will he a
point at which the commuter must compare the cost of
driving to work plus paying to park at the commercial
facility with the cost of all oiher available modes to work
{including shared ride).

Table 1 summarizes the impacts of parking supply
controls.

INSTITUTIONAL CONSIDERATIONS

Various institutionzl counstrainls and peculiarities that
may influence parking management have been mentioned
here, The institutional arrangements that govern park-
ing are often unfamiliar to transportation planners be-
cause parking controls are typically held at ihe local
Level and parking policy has traditionally been a city
concern. As a result, parking policy may be a product

of the interaction among a variety of city agencies and
interests including the public works or traffic department,
the planning department, the airport authority, the urban



renewal authority, the zoning board, and the police de-
partment. Control will probably be {ragmented. TFor
example, an urban redevelopment authority will dictate
off-street parking pelicy within an urban renewal area;
the traffic department will conlrol on-street parking;
and another city agency, such as the Real Property
Board in Boston, will run the city's off-street facilities.

Because of this fragmented control and multiplicity
of actors and interests, development of a parking man-
agement plan is necessarily negotiation intensive. In
thal respect, it is similar to many other TSM measures,
such as establishing preferential lanes or modifying
bridge tolls to favor car pools. Identifying the various
institutions involved in parking should be an integral
part of the early development of any city's parking man-
agement plan,

DEVELOPMENT OF A PARKING
MANAGEMENT PROGRAM

Because parking policy may be a product of many local
interests, one should begin by finding out what the exist-
ing institutional arrangements governing parking are and
perhaps by identifying particular instances in which leg-
islative changes are desirable (for example, {formation
of a citywide parking authority). While acquiring infor-
mation on the existing distribution of authority, one
should he able to simultaneously acquire an understand-
ing of the political climate as reflected in parking policy
(for instance, encourage CBD development at all costs,
discourage new construction, encourage renovation of
existing buildings, increase transit use, contiaue to im-
prove automobile accessibility) and to gain an under-
standing of the divergent interests influencing parking
policy and the constraints on radical change in parking
policy (for example, revenues from certain facilities
may have been pledged as security for bonds).

Once one understands the existing parking situation,
information on location, nwmber of spaces, ownership,
and currenl charges should be gathered. Then parking
information should be fed inte the metropolitan trans-
portation planning process to develop parking strategies
compatible with overall transportation goals, This pro-
cess should clarify the role of parking management and
make it possible to develop a statement of goals. Strat-
egies to meet the goals should be developed with input
from all interested (affected) city and regional agencies,
and, where applicable, state and federal agencies, and
the public, Involvement of the public is particularly im-
portant in helping people to understand planning motiva-
tion and the alternatives.

A strategy for implementation should be selected
from the aiternatives, weighing the impacts, costs, and
practicality of each. Prior to implementation of a park-
ing plan, all implementing, enforcing, and moniforing
agencies should have agreed to carry out the responsi-
bilities that fall to their agencies,

CONCLUSIONS AND RECOMMENDATIONS

There is every reason to expect that parking manage~
ment can be used to modify travel patterns, but it is not
clear at whal level parking price increase or supply de-
crease will cause a particular mode change or vehicle
travel reduction. Experiments with parking controls and
other automobile restraints will continue to widen the
datz base, s0 that eventually a clear relationship between
controls and responses can be established,

Parking management planning must become part of

25

transportation system planning. Parking policies, tran-
sit policies, and highway policies must be coordinated to
reinforce one another if the transportation system is to
be used in the most efficient manner possible. For ex-
ample, a cily cannot expect to increase the transit trips
while continuing to improve automobile accessibility and
fo provide ample parking.

Finding the appropriate group of measures to achieve
the desired results and to "plug all of the leaks" in the
parking system requires an assessment of the institu-
tional arrangements governing parking as well as an un-
derstanding of parking supply and use characteristics,
Restricting on-street parking will have a tendency to in-
crease use of off-street parking, so that a policy to re-
duce automobile use should contain both on-street and
off-street measures. To exercise some parking controls
may require additional grants of auntherity from states to
cities, In addition, it may he desirable to make institu~
tional changes, such as consolidating parking authority in
one city agency. Major changes of this type should be
identified early in the parking management process, for
they may take a long time to implement,
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