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The High Cost of Free Parking

DonaM C. Shoup

The air was stilk the street was empty except fbr the line of huge cars parked
along the curb, gliuering and grinning with chrome and polish and enameL
Paul had noticed already that in Los Angeles automobiles were a race apart,
almost alive° The city was full of their hotels and beamy shops, their restaurants
and nursing homes--immense, expensive structures where they could be parked
or polisheo£ fed or cured of their injuries. They spoke, and had pets--stuffed
dogs and monkeys looked out of their rear windows, toys and good-luck charms
hung above their dashboards, and fur mils wavedj~om their aerials. Their
horns sang in varied voices .... few people were visible. The automobiles
outnumbered them ten to one. Paul imagined a tale in which it would be
gradually revealed that these automobiles were the real inhabitants of the city, a
secret master race which an~ kept human beings ~r its own greater conve-
nience, oraspets (Lurie 1986, 7, 232).

Urban planners often ask questions about parking requirements. The Planning
Advisory Service of the American Planning Association (1991, 1) reports timt 
"receives hundreds of requests each year about offustreet parking requirements for
different land uses--in fact, we receive more requests year after year on this topic
than on any other." Yet, to my knowledge, urban planning education offers
students no instruction in how to set parking requirements.

Urban planning textbooks offer no help in learning to set parking requirements.
Consider the four editions of Urban Land Use Planning by F. Stuart Chopin and his
coauthors (Chapin 1957, 1965; Chopin and Kaiser 1979; Kaiser, Godschalk, and
Chapin 1995). This distinguished text is considered the "bible" of urban land use
planning, yet no edition mentions parking requirements. Neither do leading
textbooks on urban transportation planning, such as Dickey (1983), Hanson
(1995), Meyer and Miller (1984), and Papacostas and Pr~wedouros (1993).
Planning education seems to ignore parking requirements.

I will argue that parking is the unstudied link between transportation and land
use. Urban planners have made serious mistakes in dealing with parking, and I will
show that these mistakes have distorted the markets for both transportation and
land. I will conclude with a proposal to improve planning for parking, transporta-
tion, and land use.

Planners have diagnosed the parking problem in a way that makes it expensive to
solve. Understanding the problem as too few parking spaces, planners require
developers to provide more parking. But if the problem is too many cars rather than
too few parking spaces, minimum parking requirements make the original problem
even worse. The problem, however, is neither a shortage of parking nor an excess of
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ABSTRACT
Urban planners typically set minimum parking
requirements to meet the peak demand for
p~king at each land use, without considering
either the price motorists pay for parking or the
cost of providing the required parking spaces.
By redudng the market price of parking,
minimum parking requlreraenu provide
subsidies that inflate parking demand, ~nd this
inflared demand is then wed to set minimum
parking requirements. Whea considered as an
hnpact fee. minimum parking requiremen~
can increase development costs by more than
10 time~ the impact fees for ~ o~er public
purposes combined. Eliminating rain/mum
park~g requirements would reduce the cost of
urban development° improve urban design,
reduce automobile dependency, and reswain
urban sprawl.

DonaM C Shoup is a professor of urban
planning and ~he director of the Imt#ute of
Transportation Studies at the School of Pubfic
Po~cy and Social Research, Univenity of
Califbrnia, Los Angeles; slmup@ucl~ edu.
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cars. I will argue that the fundamental problem is free
parking.

I THE MEAGER EMPIRICAL BASE OF MINIMUM

PARKING REQUIREMENTS

Practicing planners use simple empirical methods to set
minimum parking requirements. In one of the few attempts
to explain how parking requirements are set, Robert Weant
and Herbert Levinson (1990, 35, 37) say:

Most local governments, through their zoning
ordinances, have a parking supply policy that
requires land uses to provide sufficient off-street
parking space to allow easy, convenient access to
activities while maintaining free traffic flow. The
objective is to provide enough parking space to
accommodate recurrent peakoparking demands..
¯. For the purpose of zoning ordinance applica-
tions, parking demand is defined as the accumu-
lation of vehicles parked at a given time as the ’
result of activity at a given site.

In effect, planners count the cars parked at existing land
uses, identify the highest number counted as peak demand
(without consideration of price), and then require develops
ers to supply at least that many parking spaces (without
consideration of cost). Planning for parking is planning
without prices.

The only source of data that systematically relates pai’king
demand to land use is Parking Generation, published by the
[r~titute of Transportation Engineers (1TE).t The ITE
(1987) reports the ~parking generation rate" for 64 different
land uses, from airports to warehouses° The parking
generation rate for each land use is defined as the average
peak parking demand observed in case studies:

a vast majority of the data.., is derived from
suburban developments with little or no
significant transit ridership .... The ide.~l site for
obtaining reliable parking generation data would
... contain ample, convenient parking facilities
for the exclusive use of the traffic generated by
the site .... The objective of the survey is to count
the number of vehicles parked at the time of peak
parking demand (ITE 1987, vii, xv; emphasis
added).

Half the reported parking generation rates are based on
four or fewer case studies, and 22 are based on a single case
study. The case studies do not refer to parking prices, but
most parking must be free because the 1990 Nationwide
Personal Transportation Survey found that parking is free
for 99 percent of all automobile trips in the United States
(Shoup 1995).2 The ITE parking generation rates therefore
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measure the peak demand for free parking observed in a few
case studies conducted in suburban locations with little or
no public transit.

Planners often set minimum parking requirements higher
than the ITE parking generation rates. For example, a
survey of 33 cities in nine southeastern states found that
parking requirements averaged 3.7 spaces per 1,000 square
feet of office space, or 32 percent higher than the ITE
parking generation rate of 2.79 spaces per 1,000 square feet
(Polanis and Price 1991, 32). Similarly, a survey of 117
cities in California found that parking requirements
averaged 3.8 spaces per 1,000 square feet of office space, or
36 percent higher than the ITE parking generation rate
(Shoup 1995, 18).

The generous parking capacity required by planners often
goes unused° Studying office buildings in ten California
dries, Richard Willson (1995) found that the peak parking
demand averaged only 56 percent of capacity. Gruen
Associates (1986) found that peak parking demand at nine
suburban office parks near Philadelphia and San Francisco
averaged only 47 percent of capacity, and that no office park
had a peak parking demand greater than 60 percent of
capacity.3 The Urban Land Institute (1982, 12) found that
the recommended parking requirements for shopping
centers provide a surplus of parking spaces for all but
nineteen hours a year, and leave at least half of all spaces
vacant for more than 40 percent of the time a shopping
center is open for business.

Given the way planners predict parking demand, unused
parking spaces are unsurprising. For example, an office
building may first serve as a corporate headquarters with
300-square-foot offices for executives, and then be used by a
tdemarketing firm with 30-square-foot cubicles for tele-
phone sales personnel. Fitting more employees into a
building by reducing the office space per person can greatly
increase parking demand. Surveying 57 suburban employ-
ment centers in the United States, Robert Cervero (1988,
26) found that building occupancies ranged from 0.5 to 6.0
persons per 1,000 square feet, with a standard deviation
almost as large as the mean. Given this 12-fold range of
possible building occupancy, how can urban planners
predict the number of parking spaces any office building
will need throughout its economic life?

Figure 1 shows a typical page from Parking Generation
(ITE 1987, 44)° It reports all the case studies of peak
parking demand observed at non-convention hotels.4 Given
the variation in observed peak parking demand (ranging
from 0.29 to 0.68 parking spaces per room), what is an
urban planner to say when asked to set the minimum
parking requiremel~t for a hotel? The average peak parking
demand is 0.52 spaces per room. To be safe, why not
require 0.68 spaces per room, the highest demand observed?
Maybe 0.75 spaces per room will appear less arbitrary. One
space per room also looks plausible, tn a recent survey, the
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Planning Advisory Service (1991, 16) reports eight cities’
parking requirements for hotels: two cities require 0.75
spaces per room, two require 0.9 spaces per room, and four
require one space per room. In setting minimum parking
requirements, planners seem to play it safe.

To help planners set parking requirements, the Planning
Advisory Service (1964, 1971, 1991 ) has published three
national surveys of parking requirements in zoning ordio
nantes. These surveys tell planners only what other cities
have required, not what they ought to require. According to
the second survey (PAS 1971, 1):

The implicit assumption is that other areas must
know what they are doing (the ordinances were
adopted, after all) and so it is a relatively safe bet
to adopt a parking standard "dose to the
average." This may simply result in a repetition

of someone else’s mistakes. Nevertheless, the
planner who needs to present a numerical
standard by the next planning commission
meeting can’t answer the original question by
saying, "I don’t really know."

[] AN ALLEGORY: COLLECT TEL~HONE ChLLS

To illustrate the problems caused by ubiquitous free
parking, consider the problems that would arise if the charges
were automatically reversed for all telephone calls. In this case
the called parties, not the callers, pay for telephone calls. Also,
tdephone bills do not itemize individual collect calls, and the
entire telephone bill is usually bundled into a property’s
mortgage or rent payment, without separate charge° No one
seems to pay for telephone calls.5

The demand for telephone use skyrockets. To guarantee
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urban development’s capacity to accept all telephone calls
without creating chronic busy signals, planners require each
new building to provide a minimum number oftdephone
lines to handle the expected peak number of calls.

To set minimum telephone requirements, planners consult
a "call generation rate" manual. Planners set specific tdephone
requirements for hundreds of individual land uses without
considering the cumulative effects of the whole system of
requirements.6 Minimum telephone requirements differ wildly
among cities, with no explanations asked or given.

The federal government inadvertently spurs peak-hour
calling by exduding employer-paid telecommudng subsidies
from employees’ taxable income. Then, attempting to reduce
solo telecommuting at peak hours, the federal government
heavily subsidizes local mail service, spending more and more
to carry a shrhaking share of all communication. A telephone
demand management (TDM) industry springs up.

Attempting to reduce congestion during peak hours,
planners exempt the downtown from telephone requirements.
Downtown developers provide flee calling anyway, because
ample flee calling is available everywhere else. In desperation,
planners impose downtown telephone caps.

The complications and expense are enormous. Now
imagine that minimum telephone requirements also inflate
housing prices, burden enterprise, and encourage urban
sprawl. Excessive telephone use pollutes the air, depletes
natural resources, and risks global warming. The problems are
insoluble.

In reality, no one advocates ubiquitous collect telephone
calls, but motorists do park flee for 99 percent of all automo-
bile trips. Minimum parking requirements have short-
drcuited the price system in the markets for both transporta-
tion and land, and they have created many unintended, but
not unforeseeable, consequences. American transportation and
land use would look very different today if parking had always
been priced to cover its cost.

[] How MUCH DoEs A P~G SI’ACX COST?
To introduce cost considerations into planning for parking~

we can start by asking, "How much does a parking space
cost?" This quesdon has no simple answer, in part because the
cost of land for a parking space depends on its location. There
is one case, however, in which it is possible to make cost
comparisons. When deciding whether to build a parking
structure on a site previously used for surface parking, we can
ask how much the structure will cost to build, and how many
parking spaces it will add. In this context, the relevant question
is, "How much will each added parking space con?".

Because the land devoted to the structure’s footprint could
otherwise be used for surface parldng, a parking structure adds
fewer spaces than it contains. To illustrate the calculation of
cost per space added, consider a 750-space parking structure
built on the UCLA campus in 1980. The structure was built
on a site that had provided 200 surface spaces. Although the
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structure contains 750 spaces, it added only 550 spaces to the
parking supply. The construction cost was $10.5 million (ha
I994 dollars). Therefore, each space added to the parking
supply cost $19,000 ($I0,500,000 divided by 550 spaces).

Calculating the cost per space added by a parking structure
implicitly accounts for the opportunity cost ofhnd by
assuming the structure’s site could otherwise be used for
surface parking. In this calculation, the cost of land for a
parking structure is the number, not the value, of surface
parking spaces removed by the structure. Therefore, the
market value of land does not determine the cost per parking
space added by the structure, and we can meaningfully
compare the cost per parking space added by parking struc-
tures built at different locafons and times.7

[] Tim COST P~ PARKING SpAC~ ADDED

Little is known about the cost per parking space added by
parking structures, perhaps because comparative data have not
been available. Fortunately, such data are available for 12
parking structures built on the UCLA campus between 1961
and 1991. The construction contracts for all the structures
were competitively bid, so the cost records are accurate and
detailed, including the "soft" costs of planning and design.
Using the method described above, I have estimated the cost
of parking spaces added by these twelve parking structures.
The UCLA Parking Service is one of the largest single-site
parldng systems in the nation, with 16,083 parking spaces in
swactures and 2,591 surface parking spaces.

Table 1 shows the estimated cost per parking space added
by each parking srrucrure3 The first two columns show the
parking structure’s name and year built. Column 3 shows the
number of spaces in the structure. In total, 16,083 structured
parking spaces were built. Column 4 shows the number of
sunCace spaces lost as a result of building the strucrure.9 In
total, 2,992 surface spaces were lost. Column 5 shows the
number of parking spaces added by each structure, obtained
by subtracting the number of surface spaces lost from the
number of spaces in the structure. Column 6 shows the
original cost of each structure. In total, UCLA spent $111
million to build these twelve parking structures. Column 7
converts each structure’s original cost into dollars of 1994
purchasing power by adjusting for construction cost inflation
since the structure was bulk3° In 1994 dollars, UCLA spent
$217 million to build these parking structures. Column 8
shows the original cost per space added by each parking
structure. Column 9 converts this cost into 1994 dollars and
answers the question, "How much does each added parking
space cost?" For the 13,091 spaces added between 1961 and
1991, the average cost was $16,600 per parking space
($217,091,452 divided by 13,091).

Figure 2 shows the cost per space added by each parking
structure, and it reveals a striking pattern. The average cost
of structures built in the 1960s was $12,400 per space
added, while the average cost of structures built since I977
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Year Parking Spaces in Surfsce
b~ilt #tnActure Ltructure
(1) (2) (3) (4)

Spaces added Structure cost ~st per svsce added
9riainal $ 1 ~J4 $ 9riainal $ 1994 $

(5)=(3)-(4) (6) (7) (8)=(6)/(5) (9)=(7)/(5)

1961 5 765 219 546 $ 1,091,122 $ 6,966,550 $ 2,000 $12,770
1963 14 1,426 355 1,073 $ 1,745,468 $10,476.689 $ 1,626 $ 9,760
1964 3 1,168 213 955 $ 1,859,081 $10,740,676 $ 1,946 $11,246
1966 9 1,800 298 1,502 $ 3,489,706 $18,620,085 $ 2,323 $12,327
1967 8 2,839 666 2,173 $ 6,060,753 $30,517,584 $ 2,789 $14,045
1969 2 2,253 323 1,930 $ 5,610,206 $23,908,098 $ 2,907 $12,389
1977 CHS 921 319 602 $ 7,083,893 $14,871,473 $11,762 $24,693
1980 6 750 200 550 $ 6,326,135 $10,568,750 $11,499 $19,210
1983 4 448 0 448 $ 8,849,000 $11,769,409 $19,752 $26,271
1990 1 2,851 346 2,506 $52,243,000 $59,705,071 $20,859 $23,839
1990 RC 144 53 91 $ 2,040,000 $ 2,331,381 $22,350 $25,542
19~ I SV -Z~ ~ ~ $14.945.000 $16.715.805 ~ $23.346
Tota~ 16,083 2,992 13,091 $t 11,343,304 $217,091,452

Average 1961-1991 1,340 249 .1,091 $ 9,27g,000 $18,091,000 $ 8,500 $16,500
Average 1961-1969 1,709 346 1,363 $ 3,309,000 $16,855,000 $ 2,400 $12,400
Average 1977-1991 972 153 8t9 $15,248,000 $19,327,000 $18,600 $23,600

Table 1. The cost of parking spaces added by 12parking structures built at the University of California, Los Angeles, 1961-1991.

$3O ,000 $26,3OO $25,600
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$23,800 $23,300
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Figure 2. The cost per parking space added by parking stuctures at the University of California, Los Angeles (19945).



was $23,600 per space added. After adjusting for construc-
tion-cost inflation, the spaces added since t 977 have cost
almost twice as much as the spaces added in the 1960s.

The newer spaces are more expensive for two reasons.
First, one structure (4) is entirely underground, and four
structures (CHS, 6, 1, SV) are partially underground.
Underground parking requires expensive excavation,
fireproofing, ventilation, and dewatering. No underground
spaces were built in the 1960s, but five of the six structures
built since 1977 have some or all spaces underground.

Second, the newer structures are smaller. Smaller
structures are more expensive because the fixed costs of
ramps, elevators, and stairwells create economies of scale.
The structures built since 1977 average 43 percent fewer
spaces than the structures built in the 1960s. The one
entirely aboveground structure (RC) built since 1977 
small (only 144 spaces) and expensive ($25,500 per space
added).

The high cost of land does not directly explain the high
cost of parking spaces added since 1977. In calculating the
cost per space added, land for a parking structure is valued
as the number of surface spaces lost, not the market value of
these spaces. The high cost of land indirectly explains the
high cost of recent parking spaces, however, because in
recent years the scardty of vacant land has led to more
expensive methods of constructionwunderground or on
small sites--that conserve land.L*

The parking structures built at UCLA in the 1960s
appear typical of the structures now built in suburban areas
where vacant land is available, while the parking structures
built since 1977 appear typical of those built in denser areas
where vacant land is scarce.12 The rise in the cost of
building recent parking szmctures at UCLA thus reflects the
higher co~t of building parking structures in denser areas.

Table 2 puts the cost of a new parking space in perspec-
tive by comparing it with the price of a new car. Column 2
shows the original cost per space added by each su~cture
(not indexed for subsequent inflation), taken from Column
8 of Table I. Column 3 shows the average price of a new car
purchased in the year the structure was built. Finally,
Column 4 shows the ratio between the average cost of a new
parking space and the average price of a new car.13 Since
I977, the cost of a new parking space has averaged 155
percent of the price of a new car. Although few motorists
may realize it, many parking spaces cost more than the cars
parked in them.is

I TH~ MONTHLY COST OF A PARKING SPACE

The preceding calculations focused on the capital cost of
new parking spaces. We can convert this capital cost into a
monthly cost by assuming an amortization period and an
interest rate.

UCLA’s first parking structure, built in 1961, required

Shoup

Cost per Average Space cost
Year psrking pdce of ss % of
buJ ~ ~ car ¢}d~
(1) (2) (3) (4)=(2)/(3)

1961 $ 2,000 $ 2,841 70%
1963 $ 1,626 $ 2,968 55%
1964 $ 1,946 $ 2,954 66%
1966 $ 2.323 $ 3,070 76%
1967 $ 2,789 $ 3,212 87%
1969 $ 2,907 $ 3,557 82%
1977 $11,762 $ 5,814 202%
1980 $11,499 $ 7,523 153%
1983 $19,752 $10,640 186%
1990 $20,859 $16,182 129%
1990 $22,350 $16,778 138%
1991 $20,873 $16,778 124%

Average 1981-1989 73%
Average 1977-1991 155%

Table 2. The cost of a new parking space compared with the
price af a new car, 1961-1991.

extensive reconstruction in 1991. Most of the other
structures built in the 1960s do not meet current design or
earthquake safety standards. The structure built in 1963
may be demolished to redevelop the site, and the structure
built in 1977 needs extensive repahs. A 50-year amortiza-
tion period for a parking structure is therefore optimistic.

The original capital cost of each parking structure has
already been converted into 1994 dollars. If future costs and
revenues are also measured in 1994 dollars, it is appropriate
to convert the capital cost into a monthly cost using the
"real" interest rate (the interest rate after accounting for
inflation), which is commonly assumed to be around 
percent per year.

Payments of $91 per space per month (in 1994 dollars)
for 50 years at 4 percent interest will amortize a capital cost
of $23,600 per space (the average cost per space added by
parking structures built since 1977)J5 The monthly
equivalent of the $23,600 capital cost of a new parking
space is thus $91 per space per month.

Parking sr_m~es also have operation and maintenance
costs. The UCLA Parking Service spent an average of $33 per
space per month for these functions in 1993-1994. This cost
includes such items as cleaning, lighting, revenue collection,
liability insurance, security, and maintenance.I6 The capital
cost plus operation and maintenance cost of parldng spaces
added by the six parking structures built since 1977 is
therefore $124 per space per month (see Table 3).

This cost may appear high, but is well below the market
price of much parking in densely developed areas. A 1993
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Assumptions
Capital cost per space $23,600
Amortization period 50 years
interest rate 4 percent

Cost per peridng space per month
Capital cost $ 91
Operat=ng & maintenance $ 33

Cost per space per month $124

Table 3. The monthly cost of a parking space (in 19945).

survey of 83 office buildings in downtown Los Angeles
found that 78 percent charged more than $124 per space
per month for commuter parking (Francis 1993). The
average price per space was $174 a month, and the highest
price was $302 a month)y

The estimate that recent parking spaces cost $124 per
space per month is conservative, for the following reasons:

Land is valued at its opportunity cost for surface
parking, but a parking structure is built only when land
is too valuable to use for surface parking.

° Land cost is calculated only for the structure’s footprint,
but a parking structure requires additional land for
access roads and landscaped setback.

¯ No land cost is charged for underground parking
structures, although they occupy valuable subterranean
space that could be used for other purposes, such as
storage and mechanical equipment.
The operation and maintenance cost per space for
parking structures is assumed m be the same as for the
entire parking system (including surface lots) although
parking structures have higher costs for elevators,
lighting, ventilation, security, and maintenance than do
surface lots.

- Property taxes are excluded because UCLA is a tax-
exempt institution.

. Structures are optimistically assumed to have a 50-year life.
¯ The interest rate is only 4 percent per year)s

Given the compound conservatism of these assumptions,
the six parking smactures built since 1977 cost at least $23,600
per parking space added, or at least $124 per space per month.

[] MINIMUM PARKING REQUIREMENTS COMPARED TO

IMPACT FF2.S

Suppose the parking required for a new office building
costs $23,600 per space. How would this affect the cost of
real estate development, and should it affect the planning
decision about how many parking spaces to require?

If one parking space costs $23,600, four parking spaces
per 1,000 square feet of office space will add $94.40 per
square foot to the cost of constructing an office building (4
x $23,600 divided by 1,000). The average cost of construct-
ing an offce building, excluding the cost of parking, is
about $150 per square foot in Los Angeles.19 Therefore,
providing four parking spaces per 1,000 square feet of office
space accounts for about 39 percent of the total cost of
constructing an office building, including the parking.

The minimum parking requirement causes only part of
this expense because most developers will provide some
parking even if zoning does not require it. Neverthelem,
each additional parking space per 1,000 square feet of office
space adds $23.60 per square foot to the cost of construct-
ing the office space. Ira developer wants to provide three
parking spaces per 1,000 square feet of office space, and the
city requires four spaces per 1,000 square feet, the parking
requirement adds $23.60 per square foot to the cost of
constructing the office building.

The cost of required parking can be compared with
municipal impact fees. For example, San Francisco levies a
transit impact fee of $5 per square foot of new office
spacemthe highest transit impact fee in the coumry--to
subsidize the San Francisco Municipal Railway. If one
parking space per 1,000 square feet of office building adds
$23.60 per square foot to the cost of construction, provid-
ing one parking space per 1,000 square feet costs 4.7 times
more than a transit impact fee of $5 per square foot.

Minimum parking requirements dearly resemble impact
fees when cities allow developers to pay a fee in lieu of
providing the required parking. Cities use the in-lieu fees to
build municipal parking facilities, but do not dedicate the
new parking spaces to the sites that pay the fees. Therefore,
these fees in lieu of private parking are impact fees to pay for
public parking.

Consider two examples of these parking impact fees.
First, Palo Alto, California, requires four parking spaces per
1,000 square feet of office space, and charges an in-lieu fee
of $17,848 per parking space not provided° The parking
requirement and the in-lieu fee together are equivalent to a
parking impact fee of $71 per square foot of office space (4
x $17,848 divided by 1,000). Developers who provide no
parking must pay an impact fee of $71 per square foot of
office space.

Second, Beverly Hills, California, requires one parking
space per 350 square feet of retail space, and its in-lieu fees
range from $15,135 to $25,225 per parking space not
provided, depending on a project’s location. The parking
requirement and the in-lieu fees together are equivalent to
an impact fee ranging from $43 to $72 per square foot of
retail space.

How do these parking impact fees compare with other
impact fees? A 1991 survey of impact fees in 100 American
cities found that the average impact fee for all public services
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combined (roads, schools, parks,
sewers, flood control, and the like)
was $6.05 per square foot of office
space and $7.06 per square foot of
retail space (Altshuler and Gdmez-
Ib~ez 1993, 40). Pale Ako’s
parking impact fee of $71 per square
foot of office space is thus twelve
times the average office-space impact
fee for all other public services
combined. Beverly HilIs’s parking
impact fees of $43 to $72 per square
foot of retail space range from six to
ten times the average retail-space
impact fee for all other public
services combined.

Cities often base their in-lieu fees
on the cost of providing parking
spaces. Pale Alto bases its in-lieu fee
of $17,848 per space on the city’s
construction cost per parking space

Before ARer Chan~
Measured vaflable Requirement Requirement # %

Construction cost
per dwelling unit
(s/dwelling unit)

Construction cost
per square foot
of dwelling (s/sq. ft.)

$5,613 $7,805 +$1,192 +18%

$10.63 $10.23 -$0.40 -4%

Housing investment $513,000 $412,000 -$92,000 -18%
per acre (S/acre)

Housing densi~ 77 54 -23 -30%
(dwelling units/acre)

Land value $217,000 $145,000 =$72,000 -33%
(S/acre)

Table 4. The effects of requ#ing one parking space per dwelling unit in Oakland, Calif.

added by parking structures. Lake Forest, Illinois, bases its
in-lieu fee on the city’s land-and-construction cost of
$ I8,000 per parking space in surface lots. Walnut Creek,
California, bases its in-lieu fee on the comtruction cost of a
municipal parking structure built in 1994; this cost was
$32,400 per parking space added. Until 1992, Beverly Hills
based each development project’s in-lieu fee on the land-
and-construction cost per parking space in parking struc-
tures near the project site; between 1978 and 1992, this cost
averaged $37,000 per space, and the highest cost was
$53,000 per space (Shoup 1997).2o These cities’ cost of
providing a public parking space suggests that the estimated
cost of $23,600 per parking space added at UCLA is not
unrealistic.

It MINIMUM PARKING REQUIREMENTS RAISE

HOUSING COSTS AND REDUCE URBAN DENSITY

The only res~ch on how parking requirements affect
housing shows that they raise housing costs, reduce urban
density, and reduce land values. In 1961, Oakland, Califor-
nia, began to require one parking space per dwelling unit for
apartment buildings. Brian Bertha (1964) collected data for
45 apartment projects developed in the four years before
Oakland introduced the parldng requirement, and for 19
projects developed in the two years after. Tabie 4 summa-
rizes the changes caused by the parking requirement. After
parking was required, the construction cost per dwelling
unit rose by 18 percent, housing density fell by 30 percent,
and land values fell by 33 percent.

Why did the minimum parking requirement cause
developers to build fewer but more expensive apartments?
According to Bertha (1964, 108-120):

The zoning change made prior densities impos-
sible without underground garages .... This
increased the cost of development if the same
density were to be achieved before and after the
zoning change .... The developers interviewed
stated that the increased pre-development land
costs encouraged development of an apartment
with a higher rent structure, and in order to be
able to receive higher rents in the market, the
developer tried offering the tenants larger units.

Oakland’s requirement provided more parking, but it also
increased the cost of housing and reduced density. The cost
of parking a car was incorporated into the cost of renting an
apartment, making cars more affordable and housing less
affordable. Housing investment per acre fell by 18 percent
after the parking requirement was imposed.

Richard Willson (1995, 37) estimated that increasing the
parking requirement for an office building in Southern
California from 2.5 to 3.8 spaces per 1,000 square feet
would reduce density by 30 percent and land values by 32
percent. What Willson estimated wouM happen to density
and land values in Southern California after increasing a
parking requirement is almost exactly what didhappen to
density and land values after Oakland introduced a parking
requirement (see Table 4).

Where land is cheap, the cost of surface parking w/lI be lowo
If minimum parking requirements depress land values,
however, the resulting value of the land is a poor guide to the
cost era surface parking space. That is, if the market value of
land would be big, her without minimum parking require-
menu, calculating the cost of a parking requirement by
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referring to the market value of land subject to the parking
requirement will understate the cost of required parking.
Calculating the cost per space added by a parking structure, as
in Table 1, avoids this understatement of cost (see Append/x).

To my knowledge, Bertha’s and Witlson’s studies are the
only attempts to estimate how parking requirements affect
urban density and development cost. Planners everywhere
are concerned with the questions of density and cost,
especially housing cost. Nevertheless, planners have adopted
minimum parking requirements with almost no attempt to
assess the effects on density and cost. Had planners at-
tempted such assessments, it is difficult to bdieve they
would have found that minimum parking requirements do
not reduce density and increase costs.

Minimum parking requirements create especially severe
problems in older commercial areas. For example, parking
requirements have hindered rebuilding of the retail corridors
destroyed in the 1992 Los Angeles riots. These retail
corridors have narrow parcels on which building a store and
providing the required parking is difficult. As a result, much
commercial land remains vacant, and adjacent neighbor-
hoods lack retail services, even food stores (ConsumerQuest
I995).2x In effect, planners consider no shopping better
than shopping without ample flee parking.

In many cases, form no longer follows function, fashion,
or even finance. Instead, form follows parking requirements.
Minimum parking requirements determine what can be
bulk, what it looks like, and how much it costs. Minimum
parking requirements have transformed many residential
streets into garagescapes where the only obvious way to
enter a building is with aa electronic garage-door opener.
Courtyard housing--the traditional California bungalow
court--is now a historic style that cannot be replicated with
today’s parking requirements. Planners initially designed
parking requirements to serve buildings. Architects now
design buildings to serve the parking requirements.

Cities rarely reduce the parking requirements for low-
income housing, although lower-income households own
fewer cars. On average, households with incomes below
$10,000 a year own only one car, while households with
incomes above $40,000 a year own 2.3 cars. In total, 10.6
million households do not own a car (Pisarski 1995, 3-24).
Among ethnic groups, 8 percent of non-Hispanic white
households, 19 percent of Hispanic households, and 30
percent of African-American households do not own a car
(Pisarski I996, 36).2z Nevertheless, everyone pays for
minimum parking requirements.

Minimum parking requirements increase housing costs only
when they require more spaces than the market would
otherwise provide. But minimum parking requirements would
be poindess if they did not require more spaces than the
market would otherwise provide. Ubiquitous anecdotal
evidence from architects and developers suggests that, if
permitted, the market would often provide far fewer parking
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spaces than zoning requires. Further, minimum parking
requirements have inflated expectations about how many
parking spaces a building ought to have. If the market had
always provided parking only when it was profitable (just as
the market provides cars and gasoline only when it is profit-
able), everyone would now expect fewer parking spaces.

By increasing the supply arid reducing the price of parking,
minimum parking requirements reduce the cost of automobile
ownership. We have adapted our patterns of automobile
ownership to ubiquitous free parking, so paddng demand is
now much higher than if minimum parking requirements had
never existed. Ubiquitous free parking helps to explain why
the United States now has more motor vehicles than licensed
drivers (Pk~arski 1996, 32-33).23

Zoning further increases the parking supply if it requires
"replacement parking" when new development removes
existing parking spaces. With a replacement parking require-
ment, devdopets must not only provide the parking spaces
normally required for a new land use, but must also replace
arty existing parking spaces removed even if zoning never
required this parking.24 Replacement parking requirements
further increase the cost of new buildings, beyond the cost of
meeting the normal parking requirement°

Minimum parking requirements also reduce the value of
existing buildings. Suppose a building meets the require*
ment of one parking space per 1,000 square feet for a
furniture store° The furniture store goes out of business, and
a bicycle repair shop wants to use the vacant building.
Because the parking requirement for a bicycle repair shop is
three spaces per 1,000 square feet, and the building has only
one space per 1,000 square feet, the bicycle shop cannot
obtain an occupancy permit.25 Minimum parking require-
ments thus reduce the flexibility of existing buildings,
stymie adaptive reuse, and stifle enterprise.

Minimum parking requirements may be urban planners’
most costly intervention in the land market, with the most
serious consequences. Nevertheless, planning education has
ignored minimum parking requirements. When considered
as impact fees, minimum parking requirements impose
staggering costs on urban development and provide large
subsidies for cars. How large is this subsidy for cars?

[] MINIMUM PARKING REQUIREMENTS SUBSIDIZE
CARS

To suggest how much free parking subsidizes cars, we can
compare the cost of providing free parking at work with the
price that commuters pay for driving to work. If a parking
space costs $124 a month (as estimated in Table 3), and 
commuter works rwenty-two days each month, a parking
space at work costs $5.64 a day. A commuter who parks free
in this space therefore receives a parking subsidy of $5.64 a
day (see Table 5).26

The national average round-trip commute distance by car
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is 20.8 miles (Hu and Young 1992, 24). Given this dis-
tahoe, a parking subsidy of $5.64 a day is worth 27 cents per
mile driven. In 1994, the average new car’s variable operat-
ing cost (for gasoline, oil, maintenance, and tires) was 9.2
cents per mile driven (AAMA 1994, 56).27 In this case, the
subsidy for free parking atwork is triple the vehicle operat-
ing cost for driving to work.2a

For the average commute of 20.8 miles, the vehicle
operating cost for driving to work is $1.9t a day (20.8 x 9.2
cents). The driver’s variable cost of automobile commuting
is $1.91 a day if the driver parks flee, or $7.55 a day if the
driver pays for parking ($1.9I + $5.64). The cost of parking
is therefore 75 percent of the variable cost of automobile
commuting. In this case, the driver’s variable cost of
automobile commuting without free parking is quadruple
this cost with free parking.

Nationwide, 91 percent of all workers in the United
States commute by automobile; 95 percent of all automobile
commuters park free at work; and 92 percent of all automo-
biles driven to work have only one occupant.29 Therefore,
when planners base minimum parking requirements on the
peak number of parked cars observed at worksites, they are
in effect basing these requirements on the peak demand for
free parking. Minimum parking requirements thus provide
large subsidies for parking, which in turn inflate both
parking generation rates and trip generation rates. Neverthe*
less, when setting parking requirements, planners rarely
consider how the resulting parking subsidies will influence
the demand for parking and the demand for vehide trips.

[] THE DEMAND FOg MrNIMUM PARKING

REQUmF.MEN~rs

Minimum parking requirements act like a fertility drug
for cars. Why do urban planners prescribe this drug? One
explanation is that planners are not exercising professional
judgment, but are simply responding to political pressure.
People want cars, and they need to park them somewhere.
Minimum parking requirements would not have flourished
if citizens, developers, and politicians had rejected them.
Urban planners are not so influential that they could impose
an expensive, irrational system of parking requirements on
an unwilling public.

In opening the Pandora’s Box of minimum parking
requirements, planners found a popular land use regulation.
In 1946, a survey of 76 cities found that only 17 percent
had off-street parking requirements in their zoning ordi-
nances. Five years later, 70 percent of these same cities had
off-street parking requirements or were in the process of
adopting them.3° Has any other land use regulation ever
spread so quickly?

In 1944, the Los Angeles County Planning Commission
conduded, "While the parking requirements of a particular
store or office building will vary, there seems to be an

Shoup

Parking subsidy per month (1994)

Wo~ng days per month

Parking subsidy per day

Round trip to work

Parking subsidy per mile d~en

Automobile operating cost per mile
driven (gas, oil, m,~ntenm’tce, tires)

Parking subsidy/automobile operating cost

$124/month (Table 3)

22 days

$5.64/day ($~24t22)

20.8 miles(1990 NFTS)

27c/mile ($5.64/20.8)

9°2¢lmile (’1994 AA,’V~)

2.9 (27¢/9.2¢)

Table 5. The subsidy for parking at work compared with the
cost of driving to work.

irreducible minimum requirement of parking space equal in
area to the retail floor or business area."31 That is, more
than 50 years ago, planners in Los Angeles had decided that
cities should provide at least as much space for parked cars
as for stores and offices.

In their influential book, Zoning and Tra~c, Edward
Mogren and Wilbur Smith (1952, 37) asserted the "need 
base zoning requirements for off-street parking on maximum
possible building usage and increased automobile travel
rather than on normal building usage and present automo-
bile travel factors" (italics in the original). Mogren and
Smith (1952, 27) quote erie delighted mayor as saying, "We
consider zoning for parking our greatest advance... It is
working out exceptionally well, far better than we had
expected. In brief, it calls for all new buildings to make
ample provision for parking space required for its own uses."

Minimum parldng requirements were a great advance
because they solved a classic "commons" problem. Everyone
realizes that if curb parking is free (a commons), and 
buildings do not provide enough off-street parking to serve
their own uses, curb parking will quickly become congested.
Garrett Hardin used curb parking to illustrate the commons
problem in his famous essay- on "The Tragedy of the
Commons." Hardin (1968, 1245) says that in Leominster,
Massachusetts:

During the Christmas shopping season the
parking meters downtown were covered with
plastic bags that bore tags reading: "Do not open
until after Christmas. Free parking courtesy of
the mayor and city council." In other words,
facing the prospect of an increased demand for
already scarce space, the city fathers re-instituted
the system of the commons.

Thomas Schelling (1978, 11 I) explains, "The commons
has come to serve as a paradigm for situations in which
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people so impinge on each other in pursuing their own
interests that collectively they might be better off if they
could be restrained, but no one gains individually by self-
restraint." Planners use zoning to solve the curb-parking
commons problem by requiring developers to increase the
park/ng supply by as much as they increase parking demand.
The problem is how to estimate parking demand.

Economists using precise data have difficulty estimating
demand because they estimate it as a function of price (a
demand curve). Yet planners using crude data estimate the
parking demand for hundreds of different land uses. How
do they do it? Planners pull the sword from the stone by
making the (unstated) assumption that all parking is free.

Est/mating demand presents problems even when parking
h free. For example, in a survey of 66 cities, the PAS (1971)
found 609 different parking requirements for 83 land uses.
Table 6 shows the parking requirements for funeral parlors,

Parldng spaces required # of cities requidng

1 per 100 sq. It 3
1 per 200 sq. It 1
1 per 250 sq. It 1
"i per 100 sq. It + 1 per dwalling unit 1
1 per 100 sq. It or 1 per 6 seats 1
1 per 5 seats or 1 per 35 sq. ft. seating area

÷ 1 per 400 sq. ft other areas 1
1 per 3 seats 1
I per 4 seats 1
5 + 1 per 5 seats in largest chapel 1
1 per 6 seats in chapel 1
1 per 3 seats + 1 per funeral vehicle 1
1 per 4 seats + 1 per funeral vehicle + 1 per employee1
1 per 5 seats + 1 per funeral vehicle + 1 per dw. unit 1
1 per 25 sq, It= of parlor area 1
1 per 50 sq. It. of parlor area 4
3 per pador 2
4 per parlor 1
5 per parlor 3
15 + 5 per pmior over 3 parlors 1
5 per parlor or 1 per 4 seats 1
5 per pador + 1 per funeral vehicle 2
8 per pador + 1 per funeral vehicle 9
10 per parlor + 1 per funeral vehicle 4
5 per pedor + 1 per funeral vehide+ 1 per family 1
5 minimum 1
30 minimum 1
1 per 4 persons of design capacity 1
No specific requirements 19
TOTAL 66

Table 6. Minimum parking requirements for the afterlife
(funeral parlors). Source: Planning Advisory Service (1971,
36).
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a land use that raises the question of how many parking
spaces to require per--per what? With no theory to guide
them, and no training to prepare them, planners required
parking spaces for funeral parlors in proportion to chapels,
dwelling units, employees, families on premises, funeral
vehicles, parlor area, parlors, persons of design capacity,
seats, seats in chapel, seats in largest chapel, square feet,
square feet of seating area, and square feet of other areas.
The 66 cities had 27 different requirements, and 20 cities
had a unique requirement. Each requirement, taken alone,
might appear plausible. The many different requirements
for the same land use, however, raise grave doubts about
minimum parking requirements.

Minimum parking requirements for other tand uses also
vary widely. Studying minimum parking requirements in 49
cities in the San Francisco Bay Area, Cook etal. (1997)
found that parking for hospitals was required in proportion
to beds, doctors, employees, gross floor area, and patients.
The parking required for a specific hospital (336,430 grogs
square feet, 228 beds, 106 doctors, and 455 other employ-
ees) in the 49 cities ranged from 29 to 1,682 spaces (a ratio
of 58/I). The variation in population density among the
cities explained only 1.3 percent of the variation in the
required parking.

While most cities require a minimum number of parking
spaces, a few cities restrict the maximum number of parking
spaces allowed. For aa office building in the central business
district, for example, Los Angeles requires five times more
parking spaces than San Franc/sco aJlows. For an auditorium
in the CBD, Los Angeles requires 50 times more parking
spaces than San Francisco allows.32 It is as if, for the same
disease, one physidan prescribed bloodletting, while another
prescribed blood transfusion. What is the patient to think?

Minimum parking requirements arose from the vision of
a world with ample free parking. Parking requirements have
legislated this vision into reality because every new building
must correspond to the vision, no matter how much it costs.
Parking requirements hide the cost of parking by bundling
it into higher housing prices, higher consumer prices, lower
urban density, and lower land values. Everyone but the
motorist pays for parking.

Because planners base minimum parking requirements on
the peak demand for free parking, the result is usually a
surplus of parking spaces, which explains why motorists can
park free for 99 percent of all automobile trips in the United
States. Minimum parking requirements provide subsidies
that inflate parking demand, and this inflated demand is
then used to set the minimum parking requirements.33

Because of this circular reasoning, free parking dictates the
design of urban development. Minimum parking require=
meats that meet the peak demand for free parking are, in
reality, free parking requirements.

Parking requirements in zoning ordinances implicitly
assume that cars and people come in fLxed proportions. The
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requirements are often stated in parking spaces per person--
for example, per barber, beautician, clergyman, client,
dentist, doctor, employee, inmate, mechanic, nun, patron,
resident, salesperson, student, teacher, or tennis player (PAS
1971, 1991). Zoning ordinances thus specify the ratio of
cars to people with the (unstated) assumption that all
parking is free.

Minimum parking requirements have severed the link
between the cost of providing parking and the price that
motorists pay for it. The cost of providing parking has
ceased to influence most decisions about whether to own or
use a car. Because motorists pay nothing for parking, they
own and use cars as if parking costs nothing, and traffic
congestion results. When citizens object to congestion,
planners restrict new development to reduce traffic. That is,
minimum parking requirements force development to
subsidize cars, and planners must then limit the density of
development (and of people) to limit the density of cars.
Free parking has become the arbiter of urban form, and cars
have replaced people and buildings as zoning’s real density
concern.

Where minimum parking requirements produce more
parking than motorists would demand if parking were
priced to cover its cost, the city becomes less compact and
more automobile friendly. Some will say that the resulting
automobile dominance arises from market choices revealing
consumers’ preferences. Nevertheless, minimum parking
requirements prescribed by urban planners have also helped
to automobilize America. Planners supposedly base parking
requ/rements on parking demand, but they act as if this
demand were immaculately conceived.

Urban planners have no analytic basis for requiring
parking in proportion m land use. The hapless urban
planner who must foretell the parking need for every land
use resembles the W’uard of Oz. At the end of L. Frank
Baum’s (1903, I48, 160-161) story, Dorothy’s little dog,
Toto, knocks over the screen hiding the Wizard, who
confesses, "I have fooled everyone so long that I thought I
should never be found out .... [but] how can I help being a
humbug when all these people make me do things that
everybody knows can’t be done?"~4

!i AN ALTERNATIVE TO MINIMUM PARKING

REQUmEM~TS

Urban planners require developers to supply enough off-
street spaces to satisfy the peak demand for parking, so that
new buildings will not cause a spillover problem. Elsewhere
I have argued that the failure to supply ample off-street
parking does not cause the spillover problem (Shoup 1992,
1994, 1995). Instead, the failure to charge market prices for
scarce curb parking causes the spillover problem.

If curb parking were priced to create vacancies (the way
commercial operators price off-street parking)~ any increase

Shoup

in demand for the fixed supply of curb spaces would
increase their price, and shortages would not occur. Cities
could eliminate minimum parking requirements, and they
would receive the market value of spil~over parking as curb
parking revenue.

To make this pricing solution politically viable, I have
previously proposed creating "parking benefit districts,"
which are like existing residential permit parking (RPP)
districts except that nonresidents can pay to park at the curb,
and the curb parking revenue is used to finance public
services for residents in the neighborhood where it is
collected (Shoup 1995, 23-26). For example, nonresidents’
payments for curb parking can be wed to repair sidewalks,
plant street trees, or put overhead utility wires tmdergroundo
Even at modest prices for nonresidents’ parking, curb
parking revenue can easily exceed the existing property tax
revenue in many r~eighborhoods.

At the simplest level, cities might create parking benefit
districts by selling to nonresidents a few "daytime" permits
to park in existing RPP districts. Neighborhoods near
commercial developments often establish RPP districts so
that commuters’ cars will not congest their curb parking. An
RPP district is a minor bat real inconvenience for the
residents, who must buy permits for their own cars and deal
with the restrictions for their guests’ cars. RPP districts can
create a high vacancy rate for curb parking in residential
neighborhoods, while nearby commercial developers must
build expensive parking structures for commuters. In this
situation, a city might sell two or three daytime RPP
permits per residenti~d block to commuters and use the
resulting revenue to eliminate charges for the residents’ own
permits.

If, as calculated earlier, a parking space costs $124 a
month to provide, selling RPP permits to nonresidents can
generate substantial revenue. For example, Los Angeles
charges residents $15 a year per car for permits in RPP
districts. One nonresident permit at a price of$100 a
month ($1,200 a year) can replace the residents’ payments
for 80 cars. One nonresident permit can more than replace
the median property tax on a single-family house ($922 
year) in the United States.35

Parking benefit districts can create a symbiotic relation°
skip between parking generators and their nearby neighbor-
hoods, because any spillover parkers will be paying guests.
Market prices allocate cars and gasoline, and market prices
can allocate parking spaces just as easily. Because curb
parking prices can be set to yield any desired vacancy rate,
pricing can solve any spillover parking problem.

Parking benefit districts would grant to neighborhoods a
valuable, income-earning property--curb parking spaces. As
a result, residents would begin to see curb parking through
the eyes of a parking lot owner. Charging nonresidents for
curb parking would be politically acceptable not because
everyone has been convinced that paying for parking is good
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public policy, but because residents want the revenue to
improve their own neighborhoods. The reciprocal nature of
the paymentsmyou pay to park in my neighborhood, but I
pay to park in your neighborhood--should help to make
paying for parking seem fair.

If curb parking revenue disappears into the city’s general
fund, parking meters will have few friends. Curb parking
revenue needs the appropriate territorial cIaimantmits
neighborhood--before the neighborhood’s residents will
want to charge market prices for curb parking spaces.

The real justification for off-street parking requirements is
the constraint that curb parking is free. Aaron Wildavsky
(1979, 59) described this situation perfectly: ~Constraints
are not mere obstacles, but are opportunities asking (daring,
pleading) to be shown how they can be overcome." Planners
invented minimum parking requirements when charging for
parking was difficult, and curb parking was a commons.36

Requiring new development to provide ample off-street
parking made sense. But charging for parking is easy now,
and public concern has shifted to problems that.minimum
parking requirements make worse, such as traffic congestion
and air pollution.

Charging for curb parking does not require a meter at
every parking space. Besides selling daytime permits, many
European and a few American cities me several inconspicu-
ous ways to collect curb parking revenue, such as multispace
and in-vehicle parking meters.37 These revenue collection
technologies can resolve any aesthetic or practical objections
to charging for curb parking.

Emancipated from minimum parking requirements, land
and capital will shift from parking to uses that employ more
workers and pay more taxes. The option to build without
providing parking will encourage adaptive reuse of older
buildings, and infill development on sites where providing
parking is difficult. It will also encourage land uses that rely
on pedestrian and transit access, and that offer shopping
opportunities for nearby neighborhoods. Land uses with
fewer parking spaces will generate fewer automobile trips,
another desirable feature for nearby neighborhoods.

Eliminating parking requirements will not produce
benefits overnight. The long-term benefits will occur only
after the supply and demand for parking have adjusted to
user-paid prices that cover the full cost of providing parking
spaces. Nevertheless, residents who (collectively) own and
profit from curb parking should quickly come to welcome
nearby development that has little off-street parking,
because it will increase the demand for what they sell to
nonresidents--curb parking.

Curb parking revenue could also fired business improve-
ment districts (BIDs) formed to revitalize commercial areas.
The increases in pa_,qcing meter revenues occurring after
formation of a BID could be dedicated to finance the BID,
just as tax increment finance dedicates to redevelopment
projects the subsequent increases in property tax revenues.
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Because curb parking revenue would finance the BIDs’
activities, "parking increment finance" would not only
encourage formation of BIDs, it would encourage a more
businesslike attitude toward managing curb parking. To
increase revenues, a BID could install additional parking
meters, extend meter hours, or increase meter rates. These
actions would encourage parking turnover, so that more
curb spaces would be available to short-term parkers.
Because the city would continue to receive the "base" meter
revenues, parking increment finance would not cost the city
anything.

Pridng curb parking to create vacant spaces, and using
the revenue to pay for public services, can put into practice
the precepts of Henry George (I 879), who advocated taxing
land rent to pay for public services. Parking benefit districts
would use land rent to pay for public services, but the rent
would come from publidy owned land, not from taxes.

To illustrate the differences between minimum parking
requirements and parking benefit districts, suppose you
were advising a developing country on how to solve the
parking problems caused by rapidly increasing automobile
ownership. You might recommend either minimum parking
requirements or parking benefit districts.

Minimum parking requirements will increase the supply
and reduce the price of parking. Cheaper parking will
increase the demand for automobiles and gasoline, thus
increasing oil imports, traffic congestion, and air pollution.
The cost of parking will be hidden in higher housing costs
and lower urban density. Cheaper parking will discourage
travel by foot, bicycle, and mass transit.

Parking benefit districts will let the market determine the
supply and price of parking. Market-priced parking will
restrain the demand for automobiles and gasoline, thus
reducing oil imports, traffic congestion, and air poUution.
The cost of parking will be conspicuous rather than hidden.
Market-priced parking will encourage travel by foot, bicycle,
and mass transit. The revenue from curb parking will
finance neighborhood public improvements, such as sewers
and sidewalks.

Which would you recommend?

¯ CONCLUSION: FW, ST, Do No

Recent parking structures built at UCLA have cost at/east
$23,600 per parking space added, or at k~t $124 per space
per month. These estimates were made with a host of
conservative assumptions, including a low interest rate, a
long amortization period, and no taxes. If the assumptions
were tess conservative, the cost would be higher. But the
cost of parking at UCLA is not the important point here.
The important point is that parking spaces can be expensive,
and that planners ignore this cost in setting minimum
parking requirements.

Because cities have a parking requirement for every land
use, one would expect to find many other studies of how
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much parking spaces cost, and therefore of how much
parking requirements cost. If such studies have been done, I
have been unable to find them.

Even if parking spaces elsewhere cost only half as much as
calculated here, minimum parking requirements still raise
the cost of development and reduce the cost of owning cars.
This sounds unwise, and it is. Minimum parking require-
ments are a hidden tax on development to subsidize cars. If
urban planners want to encourage housing and reduce
traffic, why tax housing to subsidize cars?

My aim in calculating the cost of parking may seem more
critical than constructive. Information on cost does not help
planners in setting parking requirements became planners
rarely consider cost in setting parking requirements.
Nevertheless, the high cost office parking should provoke
analysts to examine the two strange assumptions--that
parking is free to motorists and that the cost of providing
required parking is irrdevantmlying behind the question
practicing planners ask, year after year, more often than any
other: How many parking spaces should we require?

Minimum parking requirements have imposed planners’
judgments over an important link between transportation
and land use. I have tried to show that the planners’
judgments are profoundly mistaken. Historian Daniel
Boorstin (1962, 259) says, "To know our disease, 
discover what we suffer from, may itself be the only possible
cure." Misunderstanding the disease, planners have disas-
trously misdiagnosed the parking problem as not enough
parking spaces, and have prescribed minimum parking
requirements as the cure. I have argued that the disease is
ubiquitous free parking.

Free curb parking is the tail that wags the dog of mini-
mum parking requirements. In turn, minimum parking
requkements based on free parking have dangerously
distorted the markets for both transportation and land. The
distortions created by minimum parking requirements thus
stem from the initial public mismanagement of curb
parking. Planning for parking needs a paradigm shift, from
off-street parking requirements (which misallocate scarce
resources and produce urban sprawl) to pricing curb parking
(which can allocate resources efficiently and produce public
revenue).

Minimum parking requirements work against almost
every goal of urban planners--except the goal of preventing
parking spillover. They increase the cost of urban develop-
ment, degrade urban design, burden enterprise, promote
automobile dependency, and encourage urban sprawl. If
curb parking were properly priced, the market could easily
regulate the number of parking spaces. Eliminating mini-
mum parking requirements would reduce the cost of urban
development, improve urban design, unburden enterprise,
reduce automobile dependency, and restrain urban sprawl.

I do not advocate ceasing to plan for parking. Instead of
regulating the number of parking spaces, planners can focus
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on the many other dimensions of parking that affect the
public: curb cuts, landscaping, layout, location, parking
guidance, pedestrian access, provisions for the handicapped,
setback, signage, stormwater runoff, and visual impact. In
other words, planners can focus on the quality of parking,
not the quantity. Properly pricing curb parking and
eliminating minimum parking requirements will greatly
improve urban transportation, land use, and life.

Author’s Note: I would Bke to thank j~C Calofi Renee Fortier, Kate Lennart~
and Jack Schwab of UCLA Tramportation Services for their cooperation in
proowh’ng data. I would a~o like to thank Arthur Bao, Daniel Benson, Aaron
Bernardin, Charles Boldon, Jeffrey Brawn, Leland Burns, F. Stuart Chopin,
Joy Chen, Peter Clark, Charles Connerly, Paul Curcio, Daniet Frakes~ W~lliam
Francis, Jesse Glazer, Priya Girithankar, Josl Gdraez-lbd~e’~ Peter Gordon,
Stanley Hart, Scan Heron, Thomas Higgim, Jack Hirthleifer, Kathleen Hiyaki,

Mary Ann Jones, Eugene Kim, Danny Krouk. Trent Lethco, Herbert Levinson,
Anastasia Loukaitou-Sideris, Kurt Luhnen, Gerard MiMner, James Ortner,
Wrginia Park.t, Don Pickvel~ William Pitkin, Randall Pozdena, Neal
Richman, Timothy t~o~ John Shaw, Patricia Shaup, Brian Taylor, Roy
Young, Martin Wachs, Richard VHllron, and three anonymous rqCerees for their
many helpful suggesuans. I am grateful to the United States Department of
Transportation and the Univemity of Cah’fornut Tramportauon Center for
flnanciMsupport.
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Land Value Implied by Construction Cost per Parking
Space Added

The construction cost per space added by a parking
structure reveals the break-even land value at which building
a parking structure becomes cost-effective. Table 1 shows
the construction cost per space added by each of the 12
parking structures built at UCLA between 196I and 1991.
Table 7 uses these estimated costs per space added to
calculate the break-even land value (in 1994 dollars) implied
by the decisions to build the structures.

In Table 7, the implied land value per surface space lost
for each structure (Column 3) is the same as the structure’s
cost per parking space added (Column 2). These two figures
are equal because the break-even land value equates the cost
of adding spaces by building a structure to the cost of
adding spaces by using more land for surface parking.

Dividing the break-even land value per surface parking
space by the number of square feet per parking space gives
the more common measure of land value per square foot.3s

Column 4 shows these breakoeven land values (expressed in
19945).

In the 1960s, the break-even land value implied by the
decision to build the structures ranged from $30 to $43 per
square foot. Since 1977, the break-even land value implied
by the decision to build the structures ranged from $58 to
$80 per square foot.

How do land prices near UCLA compare with the break-
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Cost per d v.J.ilP__~_aJ_~_.9~
Year parking space Surface Square
buJi~ added ~ foot
(1) (2) (3)=(2) (4)=(3)/329

1961 $12,770 $12,770 $39
1963 $ 9,760 $ 9,760 $30
1964 $11,246 $11,246 $34
1966 $12,347 $12,347 $37
1967 $14,045 $14,045 $43
1969 $12,389 $12,389 $38
1977 $24,893 $24,693 $75
1980 $19,210 $19,210 $58
1983 $26,271 $26,271 $80
1990 $23,839 $23,839 $72
1990 $25,542 $25,542 $78
1991 $23,346 $23,346 $71

Table 7. Land value implied by the cost per parking space
added (in 1994 dollars).

even land values for these structures? Accurate land prices
are difficult to obtain, but a comparable price exists for the
two structures completed in 1990. The break-even land
values for these two structures were $72 and $78 per square
foot. These values imply that a parking structure was
cheaper than surface parking if land was worth more than
$78 per square foot.

In 1988, a four-acre site near the UCLA campus was sold
at a price of $241 per square foot.39 If land costs $241 per
square foot, building the two parking structures was cheaper
than buying more land for surface parking (which is not to
say that the two parking structures were good investments).

This market price of $241 per square foot of land implies
that the construction cost per space added by these two
parking structures underestimates the total cost per parking
space in the structures. In calculating the cost per space
added, land is implicitly valued at only $72 or $78 per
square foot, but the market price of land was at least three
times higher. If the land devoted to these two structures is
valued at $241 per square foot, the average land plus
construction cost becomes $30,600 per space in the larger
structure, and $45,400 per space in the smaller structure.

Price of Parking Compared with Cost of New Parking
Spaces

How does the price charged for a parking permit compare
with the capital cost of a new parking space? Table 8 shows
this comparison. Column 3 shows the cost per space added
by each structure, expressed in current dollars of the year of
construction (from Column 8 in Table 1). Column 4 shows
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the price the UCLA Parking Service charged for an annual
campus parking permit in the year the structure was built.
Finally, Column 5 shows the ratio between the price of a
parking permit and the capital cost of a new parking space.

In the 1960s, the price of a parking permit averaged 3
percent of the capital cost of a new parking space. Since
1977, the price of a parking permit has averaged only I
percent of the capital cost of a new parking space.

Parking fees must also pay for operation and maintenance
costs, as well as the capital cost, so the net operating revenue
derived from a new parking space would be even less than 1
percent of its capital cost. Obviously, the net operating
revenue from new parking spaces did not finance their
capital cost. Where did the subsidy necessary to finance each
new parking structure come from? It came from raising the
price of parking in all the previous structures and in the
remaining surface lots. The deficit created by each new
parking structure was financed by raising the systemwide
price, which always remained far below the marginal cost of
new parking spaces. This form of cross-subsidy is common
in public enterprises that charge a price to cover average
cost, not marginal cost.

During the past 20 years, the share of all UCLA students
on the "waiting list" for a parking permit ranged between 1
percent (in 1991) and 17 percent (in 1981), with an average
of I 1 percent of all students waiting for a parking permit.
The unsatisfied student demand for parking permits created
intense pressure to build new parking structures. The
Parking Service repeatedly responded to the excess demand
created by its low average-cost price for parking by (1)

Cost per Price of Permit price
Year space annual as % of

~ ~mZZJt ~t
(1) (3) (4) (5)

1961 $ 2,000 $ 50 2%
1963 $1,626 $ 50 3%
1964 $1,946 $ 72 4%
1966 $ 2,323 $ 72 3%
1967 $ 2,789 $ 72 3%
1969 $ 2,907 $ 84 3%
1977 $11,762 $108 1%
1980 $11,499 $108 1%
1963 $19,752 $180 1%
1990 $20,859 $384 2%
1990 $22,350 $,384 2%
1991 $20,873 $468 2"/0

Average 1961-1969 3%
Average 1977-1991 1%

Table 8. Parking prices compared with parking space costs.
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adding more spaces at a high marginal cost and (2) then

raising all prices to cover the resulting deficit. The price

charged for parking was always far bdow what was necessary

to finance new capacity. Because every new parking
structure was subsidized, every new parking structure led to

an increase in all parking prices.4°

R NOTF.S

1. In a survey of phnning directors in 144 Southern California cities,
Richard Willson (1996) asked how they established minimum parking
requirements. The most frequent response was "su~ey nearby cities,"
and the second most frequent response was ~ITE Handbooks."

2. For all automobile trips made on the previous day, the 1990
Nationwide Personal Transportation Survey (NPTS) asked 48,000
respondents, "Did you pay for parking during ~ay parr of this trip?~

Ninety-nine percent of the 56,733 responses to this quesdon were
"No." This question was asked only for automobile trips that did not
end at home, so free parking at home did not bias this response
upward.

3. "Parking capac/ty" is not a wholly unambiguous concept. Valet
parking and stack parking can increase capacity by parking cars in
tandem and in ~_cces~__ aisles, thus substituting labor for land a~ad capital
in providing parking spaces. Requirements for a minimum number of
parking space~ eliminate the option to substimre labor for land and
capital in providing what is ultimately consumed, which isparked-car-
hog~,

4. Four observations may seem too few to estimate a parking generation
rate, but half of the ITE parking generation rates are based on four or
fewer obsen,-aions.

5. With free parking, the locations that motorists visit must finance the
cost of providing the parking. With collect telephone calls, the
locations called must fw.a_qce the cost of telephone calls. Because
parking is free for 99 percent ofaU automobile trips in the United
States, it is as if99 percamt of all telephone calls were to 800 numbers.

6. PAS (1991) giv~ the parking requirements that have been specified for
bait shops, diet clinics, houseboats, iu~/ards, landfills° kicksmitbs,
pawn shops, sawmills, stockyards, taxi stands, and.168 othet had uses.
For example, one city’s park/ng requirement for a taxi scrod is "one
space for each empire/co on the largest working shift, plus one space
per taxi, plus sufficient spares to aceommodare the hrgest number of
visitors that may be expected at any one free" (PAS 1991, 25).

7. Because a parking space is a welt-defined unit of real estate, and
because the cost per space added by a parking structure does not
indude the market value of had for the structure’s footprint, the cost
per space added by a parking swacture should vary less among
differeur locations than do most other real estate costs.

8. One atypical structure is excluded from the list. TI’~ "detnoumable"
structure was prefabricated and intended for removal (and rea~embly
elsewhere) at a later date. It was placed on a portion of Lot 32, remote
from the main campus, and its appearance would not be acceptable on
the main campus. Ln regard to its location, Bob Hope said, "It takes
four years to get through UCLA, or five if you park in Lot 32."

9. Surface parking lots ar UCLA occupy a total of 851,725 square feet of
had and contain 2,591 parking spaces, for an average of 329 square
feet per surface space (including ~cccss lanes). Therefore, each
structure’s footprint was divided by 329 square feet to estimate the
number of surface spaces lost. No surface spaces are assumed to be lost
for underground parking structures.

10. To estimate the in~¢ase ~n the cost of construction since each parking
structure was built, the 20-city average of the ENR Construction Cost
Index for June 20, 1994, was divided by the average ENR Construc-
tion Cost Index for the year ha which the parking structure was built.
Tbls ratio was then multiplied by the origiral construct/on cost to
yield the construction cost expremed in dollars of 1994 purcb.mhag
poweg.

I I. The high cost of construction ha Los Angdes can explain only a small
part of the high cost of adding recent parking space~ at UCLA. The

ENR Construction Cost Index for Los Angeles in 1994 was only 15
percent above the median Construction Cost Index for the 20 cities.

12. In case studies of suburban ofl~ce devdopmenrs in Southern California,
Willson (1995, 39) found "the average combined land and construction
cost for structure pzrking in the case study sites was $12,300 per space.~

This cost is aknost identcal to the average cost of $12,400 per parkhag
space added by the suburban-style parking structures built at UCLA in
the 1960s. Building a new suburban-style parking structure at UCLA
m/ght still cost only $12,400 per parking space added.

13.Dam for the average price of a new car are taken from the AAMA Motor
Vehicle Fv.,’ta and Figures ~93 and from earlier editions of the same
publication.

14. In the 1960s, the cost of a new parking space averaged 73 percent of the
price of a new car. Parking spaces have remained the mmae (or become
smaller) since the 1960s, while the quality of new cars has improved
significandy, but a new parking space more than doubled in cost when
compared with the price of a new ear.

15.Varying the assumptions about a parking structure’s hcetpan and the
interest r-~e will affect the equivalent monthly capital cost per parking
space. For example, with a 4 percent interest rate, a 30-yeax life raises the
monthly cost per space to $113, while a 100-year life reduce* it to $80.
With a 50-year life, a 3 percent interest rate reduces the monday cost
per space to $76, while a 5 percent interest rare increases it to $107.

16. This figure e~udes the cost of $3 per space per month for enfarcement,
which is ~ocated to a sepia’ate budget. It also excludes the overhead
administrative cust of the Parking Service.

17. Va~hted and employer-paid parking reduce the price of parkhag to zero
for many drivers. Therefore, the high posted prices for parking ha
downtown areas are evidence more of the cost of provlding parking than
of the price that driven pay for it.

18. Revenue bonds that finance parking structures at UCLA bear interest
rates of 6.1 percent, 8.25 percent, and 7.74 percent, and a variable rate
that can float between 4 percent and 9 percent. These are all utx-exernpt
intesest rates; tar.abh bonds issued to finance commer~ parking
structures will bear higher interest rates. Revenue bonds are secured by
the revenues of the endre parking system (including surface spaces), nor
by the re,~mues of the parucuhr parking structure financed by a bond.
Thus, the revenue bonds can be a safe investment for the lender even ff
the investment ha a new parking smacmre is risky for the Parking
Service. The appropriate mk premium for investment ha a single
structure is therefore higher than implied by the interest rates on existing
Parking Service bonds.

19.The average cost of $150 per square foot refea’s to C.hss A, sted-fra~ed
office buildings. This figure includes construction cost, tenant
kaprovement costs, and "sofC costs such as fu’hanc.ing, insurance, and
read estate taxes during construction, but excludes the cost of parking.
This figure was mpplied by the Los Angeles County Assessor. The tom1
cost per square foot, including the cost of four parking spaces per 1,000
square feet, is $244.40 ($150 + $94.40). The cost of parking is 
pemmt of the total construction cost ($94.40 div/ded by $244.40).

20. In 1992 Bev~b" Hi~ shifted its in-l/en fees to a uniform schedule of fees
that depend only on the project’s location.

21. In a survey of more than 1,000 residents who l/re near properties
damaged by the riots, the overwhdmmg request was for grocery stores
(ComumetQuest 1995).

22. The 1990 NPTS reports the distribution ofvehide ownership by
household income (Pisarski 1995). The 1990 Ceaxsns repor~ the
distribution of households that do not own a car (Phamki 1996).

23. Pim~ki (1996, 32-33) reports that in the 1980s the number of vehicles
ha the Umted States increased by 23 million while the number of
households hacte~sed by 11 million, ~ad that there are now more
veh/des than licensed dtvers. Estimating how minimum parking
requirements now increase the parking supply above what individua~
developers voluntarily provide will seriously underestimate how the
whole system of rninimurn parking requirements has increased the total
parking supply above what an unregulated market would provide.

24. In LOs Angeles, for example, the Westwood V’dhge Specific Plan state,,
"Ira project results in the removal of any parking spaces which existed at
the me this Ordinance became effective and which do not serve an
~tsting building or buildings, 50% of such parking spaces shall be
replaced and shall be in addition to the number of spaces otherwise
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required for the project or for any existing building or buildings on any
other lot or lots. RepLw.ement parking shall be made available for public
use" (Los Angeles City Ordinance 164.305, effective January 30, 1989).

25. These are the minimum parking requirements for furniture stores and
bicycle repair shops in Hillsborough Count, Florida (PAS 1991).
Why a bicycle repak shop needs three 6rues more parking spaces than
a furniture store is anyone’s guess.

26. Some commuters will be absent from work, so more commuters can be
offered parking than there are spaces. On the other hand, a parking
system operates most efl~dently with a vacancy rate of between 5 and
15 percent. The absentee rate found in parking studies is typically
between 5 and 15 percent, so these two favors are assumed to cancel
each other.

27. If the operating cost is 9.2 cents per mile, drMng a car 25 miles an
hour consume* rite[ ~t a rate of $2.30 an hour. Where parking costs
more than $2.30 an hour, driving a car is cheaper than parking it.

28. We can also compare the subsidy for parking at work vdth the gasoline
mx for driving to work. in 1994, the average new car’s fuel efficiency
was 28.1 miles per gallon (AAMA 1994, 83). The average round-trip
commute distance by car is 20.8 miles, so the average commute in a
new car consumes 0.74 gallons of gasoline a day. fftbe parking subsidy
is $5.64 a day, and the commute consumes 0.74 gallons of gasoline,
the parking subsidy at work eq~ $7.61 per gallon of gasoline
consumed by the commute to work ($5.64 divided by 0.74 gallons).
In this case, free parking at work reducex the cost of driv/ng to work by
as much as a gasoline tax of $7.61 per gallon would increase it.

29. The 1990 NPTS found that 91 percent of commuters travel to work
by automobile (Hu and Young 1992, 22), and that 95 percent of all
automobile commuters park free at work (Shoup 1995, 14). The I990
Census found that 92 percent of automobiles driven m work have only
one occupant (Plsarski 1996, 49). In contrast, a I996 survey found
that fewer than 1 percent of employers offer commuters any transit
benefits (Association for Commuter Transportation, 199& 26). Shnup
and Breinhott (1997) found that employers m the United States
provide 85 million free parking spaces for commuters.

30. When non-respondents are eliminated from the 1951 survey, 81
percent of title* had or were adopting parking requirements; there
were no non-respondenrs in the 1946 survey (Mogten and Smith
I952, 29).

31. ~Busineat Districts," Lns Angeles Regional Planning Commis,ion, Lus
Angeles, Califorma, 1944; quoted in Mogeen and Smith (1952, 33).
This ~irredudble minimum" parking req/nremeat is approxinmtdy
three parking space* per 1,000 square feet of retail and office space.

32. For office buildings in the CBD, Los Angeles requires a minimum of
one parking space per 1,000 square feet. with no maximum. San
Francisco allows parking spaces equal to a manmum of 7 percent of
building area (0.2 spaces per 1,000 squa~ feet ifa parking space
occupies 350 square feet), with no minimum. For auditoriums in the
CBD, Los Angdes requires a minimum often parking spaces per 1000
square feet, with no maximum. San Francisco allows parking spaces
equal to a maximum of 7 percent of buildin8 area~ with no minimum.

33. In a survey of planning officials of 144 Southern California rides,
Richard WiUson (1996) asked "Why does your dty have minimum
parking requirements?" The most frequent respome was the drcular
explanation ~m have an adequate number of spacer."

34. In the 1939 fdm version, Toto pulL~ aside a curtain to reveal the
Wizard, who roars ~Do you presume m criticize the Great Oz?" and
looks suspiciously like a planner setting parking requirements. Even
the phrase ~setting parking requirements" misleadingly implies the
postetaion of special skills, expertise, or technical ability, such as for
calibrating a finely tuned instrument. Given the haphazard nature of
the process, perhaps planners merely ~establish" or "impose" parking
requirements.

35. See StatisticalBrief, SB/93-5. Washington, D.C.: U.S. Bureau of the
Census, May 1993.

36. Columbus, Ohio, introduced the country’s first minimum parking
requirement in 1923, and Ok1~oma City introduced the first parking
meters in 1935 (Witheford and Kanaan 1972). The Reverend C.H.
North was the first motorist cited for overstaying a parking meter’s
time limit; his novel excuse that he ~had gone to get change"
persuaded the judge to dismiss the c/~don (A4~right Parking News
1985, 5).
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37. Shoup (1992, 1994, 1995) describer new technologies to collect curb
parking revenue* without using conventional parking meters.

38. Because the average surface parking space on campus occupies 329
square feet of land, the implied value of land for surface parking is thus
the land value per surface space lost divided by 329 (see endnote 9).

39. A large R-5 residential site near campus was sold for $504 per square
foot of land in 1989. Several small commerdal sites in Westwood
Village adjacent to the campus have also been sold at prices above
$241 per square foot of land in recent years. Therefore, a price of $241
per square foot of land seems conservative. This information was
supplied by the LOs Angeles County Assessor.

40. The parking system was also subsidized because it was not charged
anything for its use of land. The market solution, typically advocated
by econom~ts, is to charge a price for parking that covers the marg/na]
cost of adding parking spaces, and then build new spaces only when
there is excess demand at the price that covers this marginal cost. If
price equals marginal cost, and marginal cost is above average cost, the
difference between price and average cost will yield a rental return to
lando
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