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EXECUTIVE SUMMARY

This research was completed as part of a UCLA Luskin Master of Urban and
Regional Planning Capstone Client Project. The advent of autonomous vehicles (AV)
has spurred much discussion as to the implication of AV technology on parking
demand in the urban environment. | conducted this research with the Los Angeles
Department of City Planning as my client to discover what barriers and
opportunities there are for the development of adaptable parking as well as what
policies the City could employ to encourage development of adaptable parking

structures should parking demand decrease in the future.

My research methodology relied on structured interviews as the main source of
data as well as other primary and secondary sources. Through my research | found
that developers’ business models and timelines have a heavy weight in
considerations made for implementing strategies to ensure parking structure
adaptability. Another key finding is that low vacancy, high costs of development,
and supply constrained markets are more favorable for building adaptable parking
structures. Finally, my research finds that prioritizing the form of the parking
structure in development standards and shifting emphasis from parking minimums

towards the spatial efficiency of the parking layout can help promote adaptability.

My recommendations include identifying pilot studies for parking structure
adaptability in areas with high development costs and supply constrained markets.
| suggest as well that that planners proceed to assess how to create and implement
more adaptability in parking structures regardless of current sentiments of
developers as they are reactionary and are generally sensitive to short term parking

demands.



INTRODUCTION

An increasing amount of importance is being placed on ensuring that the buildings
that are built in today’s cities are able to have long and sustainable lifespans within
the urban fabric. As mobility trends in our urban environment continue to change,
so must our approach to the sustainable and responsible development of parking
structures. What do we use parking structures for? We use them to park, and as it
turns out, we don't use them for much else. Cars sit in garages throughout the day
and overnight. With approximately 3.3 parking spaces per car in Los Angeles, there
is a significant amount of parking that lies empty even if every car was

simultaneously parked all at once. When you compare the total amount of parking
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to the land footprint to Los Angeles’s urban core, there is a 1:1 ratio of spaces to land

area(see figure 1).2 Whether the parking structure is built for residential, office,

! Chester, Mikhail, Andrew Fraser, Juan Matute, Carolyn Flower, and Ram Pendyala. "Parking
infrastructure: A constraint on or opportunity for urban redevelopment? A study of Los Angeles County
parking supply and growth." Journal of the American Planning Association 81, no. 4 (2015): 277.

2 Chester, Mikhail, Andrew Fraser, Juan Matute, Carolyn Flower, and Ram Pendyala. "Parking
infrastructure: A constraint on or opportunity for urban redevelopment? A study of Los Angeles County
parking supply and growth." Journal of the American Planning Association 81, no. 4 (2015): 277.



commercial, or retail purposes, people have started to question whether the
valuable space that parking structures occupy in the urban landscape could be
used for something else. While this study takes place at a time when Los Angeles is
an auto-dependent city where parking is in high demand, this study is looking into a
future where demand for parking could be drastically different due to outcomes
possible with shared autonomous vehicles. The purpose of this report is to evaluate
what barriers and obstacles exist for the development of adaptable parking and

how the City of Los Angeles can further encourage such efforts.

The prevalence of the automobile in the 20t century was part of a great shift away
from cities. The car enabled urban populations to move towards newly built
suburbs and away from the historic urban core. While automobiles still persist as
the primary mode of transportation for the majority of the population, the
phenomenon during the late twentieth century of outward migration to the
suburban periphery has begun to be reversed in the course of the last decade.3 In
today’s large cities, massive problems involving mobility, the provision of an
adequate supply of housing, and the general scarcity of land have become pressing
issues for urban planners. Declining transportation costs of the 20t century
attributed to advances in automobile production and autocentric policies have
been proven as major contributors to the sprawl that occurred later in the 21st
century.* The reign of the conventional automobile caused momentous changes to

urban form. The fleeing of the middle class to the periphery, construction of new

3 Ehrenhalt, A. (2012). The great inversion and the future of the American city. Vintage.
4 Glaeser, E. L., & Kahn, M. E. (2004). Spraw! and urban growth. In Handbook of regional and urban
economics (Vol. 4, pp. 2481-2527). Elsevier.



Figure Il. Parking Efficiency: AVs & Conventional Vehicles
Conventional car-parks Autonomous vehicle car-parks
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roads and freeways that cut massive scars through the existing urban fabric, and

!

the preference for efficient auto travel over human scale design left large cities and
the people who remained with a daunting set of problems. In Los Angeles, the city
that killed the streetcar in exchange for perpetually congested freeways, new
trends have arisen in addition to the resurgence of the urban core that will have a
drastic impact on land use.> Technologies such as e-scooters, dockless bike-share,
and other shared mobility devices have officially moved into the spotlight as
promising mobility alternatives for the future.6 In academia, recent research into
the benefits of autonomous-vehicle technology have estimated that demand for
parking in cities could be reduced by anywhere from 62% to 87% (see figure I1).7

With the advent of new technologies such as these, planners and urban designers

5 Statement of Bradford C. Snell, United States Senate Subcommittee on Antitrust and Monopoly Cong., 4
(1974) (testimony of Bradford C. Snell).

6 Nelson, L. (2018). Los Angeles Times — L.A. approves rules for thousands of scooters, with a 15-mph
speed limit and aid for low-income riders. Retrieved from https://www.latimes.com/local/lanow/la-me-In-
scooter-vote-20180904-story.html

7 Nourinejad, Mehdi, Sina Bahrami, and Matthew J. Roorda. "Designing parking facilities for autonomous
vehicles." Transportation Research Part B: Methodological 109 (2018): 110-127.



have the ability to significantly alter how people choose to move around the city.
For cities experiencing economic deficits, land scarcity, and a lack of public open
space, the physical dominance of parking in the built environment has begun to be
challenged. While the use of the street parking is governed by public entities, a
large portion of parking that exists in dense urban parking structures is not. The
parking structure occupies valuable buildable land that could utilized towards
addressing housing affordability, park scarcity, mobility, or other current issues for

the City of Los Angeles.

The prevalence of parking in Los Angeles is monumental. Studies of Los Angeles
County have shown that a shocking 14%, or approximately 200 square miles of
County land is occupied by parking (see figure 111).8 In LA’s urban core, where the
volume of parking could be assumed to be more vertical than its footprint, studies
have estimated that parking extends across some 25 square miles.? When
considering just how much of the built environment in cities is dedicated to parking,
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8 Chester, Mikhail, Andrew Fraser, Juan Matute, Carolyn Flower, and Ram Pendyala. "Parking
infrastructure: A constraint on or opportunity for urban redevelopment? A study of Los Angeles County
parking supply and growth." Journal of the American Planning Association 81, no. 4 (2015): 268.

9 SUPERSPACE Group, “Transforming Parking to Places in Southern California”, MORE LA. Woods Bagot
(2018)



partnerships already exist. However, the public-private partnership has obstacles
including, accommodating for the lost quantity of parking spaces, high costs of
implementation, as well as time spent obtaining necessary permits from

appropriate agencies.'®

Parking as a component of the urban fabric has been studied extensively through
the lens of a variety of professional fields. Economists have predicted reductions in
demand, engineers have studied the optimum procedure for a new wave of
autonomous parking, and architects have studied different ways in which the form
of parking can be altered. But, the effects of policy, zoning regulations and building
specifications written into municipal documents, have seldom been analyzed for
their effect on the ability for parking structures to be adaptively constructed. In
order for the discourse around parking adaptability to advance, there must be
consideration for the scope of planning’s influence and the context with which it
operates in. In current times, many of the complex interactions between private
sector interests operate within a neoliberal framework where public-sector policies
often encourage or discourage private actors through economic levers. This
research originates as a fulfillment of a capstone research requirement for the
UCLA Luskin Urban and Regional Planning program. In what originated as a
personal interest in the resilience of the built environment, the Los Angeles
Department of City Planning was chosen as a client with which to work with in

delivering the final product of this research. In this report, | aim to bridge the gap in

10 | jttke, Héléne. "Revisiting the San Francisco parklets problematizing publicness, parks, and
transferability." Urban forestry & urban greening 15 (2016): 172.



research between the material concerns of parking adaptability and policy
implementation by collecting information from the relevant private sector entities
developing structured parking and synthesizing their inputs in a way that will
provide a framework for the City of Los Angeles to pursue its goals of promoting a
healthy urban fabric that is prepared to adapt should the demand for vehicular

parking decline.

In line with the origins of this research and the objectives of the City of Los Angeles,
there are a few important research questions to be answered. What are the major
obstacles and barriers that have deterred private developers from building
adaptable parking? How can new policies or changes in current policies help
promote the development of adaptable parking structures? These questions act as
the basis for this research and any conclusions or recommendations derived
therefrom. By compiling interview evidence from architects, developers, and
brokers, | evaluate current obstacles and opportunities for the development of
adaptable parking. Secondarily, | observe the few but constantly growing number
of case studies across the globe and compile a list of best practices in design

strategies.

This report conveys several findings. Firstly, moderate and high intensity uses
involving human occupancy are stifled by policies that that encourage
subterranean parking. However, lower intensity methods of adaptation can be
achieved without any significant change to conventional structured parking
construction methodology. Secondly, the timelines associated with development

business models have a heavy impact on a developer’s sensitivity to decreases in



parking demand. A third finding of this report is that increasingly shorter-term
commercial leases subvert efforts from developers to produce adaptable parking.
A fourth finding of this report is that the City of LA may encouraged structured
parking development to be adaptable for high intensity uses by regulating parking
efficiency and form rather than regulating the quantity of parking. Regulating
structured parking’s form and quality of spatial efficiency may be a mechanism
which can push development to produce parking that is fully adaptable for the
entire spectrum of potential uses while allowing development to fluidly adjust to

changes in parking demand over time.

The following sections of this report go into further detail about the topic of
adaptability in parking structures for new construction. In the first section of this
research an initial review of the literature surrounding the topic is further reviewed.
Through this review, | was interested in uncovering how ideas about parking
structures have changed over time. Through this review | devised a framework that
formed the basis of the next section of this report, my data collection and research
methodology. This framework was also illustrated to interviewees in the form of an
interview primer that can be found in the appendix of this report. The report then
leads into my analysis and a discussion of my findings. Finally, | make conclusions
regarding policy recommendations for the LA Department of City planning in its

efforts to promote the development of adaptable parking structures.



LITERATURE REVIEW:

Before | point out the context with which the development of adaptable parking
structures exists today, | will provide a necessary review of the parking structure’s
history. From then, literature consisting of professional reports and white paper
documents as well as relevant academic research will be reviewed for insights as
to the different strategies that have arisen for parking structure adaptability in
present times. Through identifying which strategies have been proven feasible,
which strategies can be debunked, and which strategies require further analysis,
this study aims to guide the field along in its pursuit of a vibrant and more resilient

urban fabric.

The concept of utilizing adaptable design strategies and policies that support them
are in their fledgling stages. However, my research shows that the parking structure
has deviated from its original form into a space much more exclusive to automobile
use. This section will review the trajectory that parking structures have taken in the

21st century and how it has led to the set of conditions we have today.

10



Observing the history of the parking structure presents some interesting
observations for present day adaptability and resilience of these structures. Many
early parking structures had features that accommodated adaptability and reuse.
Early automobile technology, starting with the Ford Model-T gave little in the way
of protection from the elements for the user. As a result, early parking garages had
to utilize many of the same ventilation and heating techniques of surrounding
buildings. In cities that developed pre-automobile, already dense built form
necessitated the use of car lifts to avoid wasting lateral space on sloped ramps.™

Many of these parking garages appeared very similar to surrounding residential and

Figure IV. Kent Parking Garage
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commercial buildings because they used similar construction techniques. The use
of these early parking structures is a point of interest. Creating relative comfort and
habitability in these early garages as a result of early automobile design provoked a
variety of social uses to occur within the parking structures. In Figure (IV), the image
of the first Kent Garage portrays two leisure rooms built into the parking structure
at the bottom. two lounges built for customers to relax in. Less technologically
advanced automobiles of the era from the 1920’s to 1930’s required more care and
maintenance in the form of general service or full-service garages. In urban
environments, individuals waiting around for their car to be serviced eventually led
to other uses occurring within the parking structure such as, social gatherings,

cafes, etc. The earliest parking structures were shaped by conditions of their urban

Figure V. Denison Parking Garage
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2 McDonald, A. I. A., and Shannon Sanders. The Parking Garage. Design and Evolution of A Modern Urban
Form. 2007.
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Figure VI. San Francisco Parklet Diagram
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address the adaptability and resilience of parking structure design share similarities
with some of the features of the earliest garages. Level floor plates, a minimized
presence of sloped sections and ramps, and generally creating a comfortable
environment are concerns of both the parking garages of the past, as well as the
parking structures of the future. Using these commonalities as a reference point

conceptualizes adaptability as the shift in use from vehicle storage to traditional

residential or commercial use.

In 2005 the parklet movement was sparked in San Francisco, which evolved into a
global model of reclaiming parking to provide quick solutions to urban park
scarcity.” Parklets have been documented in Los Angeles as well appreciated

methods for reclaiming redundant space dedicated to automobiles. Formalization

13 Littke, Héléne. "Revisiting the San Francisco parklets problematizing publicness, parks, and
transferability." Urban forestry & urban greening 15 (2016): 165-173.
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of parklets enabled cities to utilize public-private partnership to effect change
through leveraging private funding to produce an outcome that benefited both the

private sector party as well as the larger urban context.

Parklets, and the portion of them that occupy street parking make up only a small
part of the total stock of parking in the urban environment. Another large portion of
parking in the built environment is generated off-street as a result of parking
requirements for new construction. Professor Donald Shoup of UCLA was a
pioneer in identifying regulatory parking minimums to be at fault for many of the
urban issues related to congestion and development.™ Unlike parklets, structured
off-street parking has a different interaction between public and private entities.
Parking held on private property is regulated through the use of zoning parking
minimums and building code requirements. In additional research conducted by
Shoup and Mukhija, they observed that adapting the parking garages of single-
family homes would have significant benefits. They concluded that single-family
garage conversions could have the potential to potentially double the number of
housing units in single-family neighborhoods and at an amount that would one fifth
the cost of building conventional units.’> A complimentary part of their policy
suggestion involves removing covered parking requirements and on-street permits.
This led me to consider if reducing or removing parking requirements could be an
effective measure for the dense urban core. If developers didn't have to build

parking in the first place, perhaps there could be a halt in the construction of

14 Shoup, Donald. The High Cost of Free Parking: Updated Edition. Routledge, 2017.
15 Brown, Anne, Vinit Mukhija, and Donald Shoup. “Converting Garages into Housing.” Journal of Planning
Education and Research, (December 2017): 5,9.
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parking structures, trivializing the concept of adaptability. However, to expect an
overnight shift in the demand for parking in the urban core would ignore several
factors. Through analysis of a small subset of developments that occurred under
the Downtown Los Angeles Adaptive Reuse Ordinance, it was found that even with
the elimination of parking minimums, the influence of the financial sector and
market forces induce new development to provide significant amounts of parking.'6
Although the analysis showed a significant decrease in the amount of parking
provided directly on-site, the amount of parking provided per unit still remained
above the minimum required threshold had parking minimums been in place. This
analysis by Shoup and Manville alludes to regulatory parking requirements are not
the sole driver for the development of parking in the built environment and that
there are significant market-driven forces that produce conditions making the

provision of parking favorable in development.

Adapting parking with programs like parklets or garage conversions represent a
noteworthy opportunity for planners and urban designers to rebalance the auto-
oriented dominance of the urban fabric. However, the scale and nature of parking
structure development does not lend itself to the low cost and easy to implement
strategies used with other types of parking. Street parking is maintained and
operated by public entities. The majority of parking structures that exists in dense
urban parking structures are privately held and commonly have a multitude of

tenants who utilize the same structure. This presents some additional challenges

6 Manville, Michael, and Donald C. Shoup. "Parking requirements as a barrier to housing development:
regulation and reform in Los Angeles." (2010).
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when it comes to collaboration between private sector interests and public sector

policy objectives.

The public-private partnership, and other manifestations of the resurgence of
market-based incentives and regulatory levers, have become increasingly
important tools for urban planners to achieve their goals for the city. Planners must
be attuned to the sensitivities of the private sector by using both carrot and stick.
As planners develop new strategies to create cities without vast seas of
underutilized parking they may want to consider that modifying “existing
regulations to improve development, without raising the cost to the developer,
[may have] a far better chance of success than [seeking] to impose new controls
that have not been part of the rules up to now”.” The model of designing cities
without designing buildings is an approach that has been in use in many ways. This
approach requires that planners have their ear to the ground, and that they are
familiar with the costs, benefits, and risks associated with the tactics they aim to

employ.

Adapting parking, whether on-street or off-street, is predicated on either an actual
or perceived decrease in demand for parking. Cities like San Francisco and

Philadelphia have experienced some 7% to 10% decreases in on-street parking

17 Barnett, Jonathan, and John V. Lindsay. Urban design as public policy: Practical methods for improving
cities. New York: Architectural record books, 1974.
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demand with innovative pricing structures.’®' These obstacles include,
accommodating for the lost quantity of parking spaces, high costs of
implementation, as well as time spent obtaining necessary permits from

appropriate agencies.?0

Privately owned parking structures on the other hand, follow the ebbs and flows of
the real estate market and are further outside of the direct control of municipal
organizations. Could policies be put in place that work with developers to provide a
carrot as well as a stick to ensure that parking structures are developed adaptably?
While there is an argument to be made that the financial incentives of the future
income streams of adapted spaces are benefit enough, very little research has been
conducted on the effects of adaptability on development feasibility. Uncertainties
about changes in parking demand have significant influence over the perception of
developing adaptable parking structures as a possibility. As noted in previous
research of Manville and Shoup, developers are often unable to obtain funds from
financial institutions without verifying that the quantity of parking deemed
acceptable by tenants markets is provided.?' These parameters create a peculiar set
of circumstances for new development and in many cases dictate project

feasibility. In situations like this, planners are often limited to broad land-use tools

18 Austin, Mason, et al. "Center City Philadelphia Parking Inventory" (2015).
www.phila.gov/CityPlanning/aboutus/planningservices/Documents/2015_Parking_Study.pdyf.

1% Swartz, Dorinson, et al. “San Francisco Parking Supply and Utilization Study” (2016).
www.sfcta.org/sites/default/files/content/Planning/ParkingSupply_and_Utilization/Parking_Supply_sum
mary_report_11.29.16.pdf

20 | jttke, Héléne. "Revisiting the San Francisco parklets problematizing publicness, parks, and
transferability." Urban forestry & urban greening 15 (2016): 165-173.

21 Manville, Michael, and Donald C. Shoup. "Parking requirements as a barrier to housing development:
regulation and reform in Los Angeles." 2010.
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like zoning and building code to encourage good urban design in cities. To date,
little research has been done on applying the tools at planner’s disposal to the issue

of structured parking adaptability.

This lack of research points towards a need for planners and policy makers to
understand the dynamics of zoning and building code on the private sectors ability
to produce structured parking in a way that can be repurposed for future use. This
research will serve to inform planners and urban designers about the way that they
can use the tools at their disposal to encourage adaptably built parking. Designing
parking structures that can be used to accommodate the demand of today, while
being adaptable to the changes our cities experience in the future is essential in
facilitating the evolution of the city of tomorrow. The intersection of inefficient land
use, tactical urbanism, and mobility, the parking structure represents a new

opportunity to abolish parking’s occupation of our urban fabric.

METHODOLOGY

Parking structures have evolved to become lean, level-of-service driven objects
that occupy valuable space in the urban landscape. Recent urban trends in recent
times have caused us to rethink the definition of parking structures and their
contribution to the functions of the city. In light of the new narrative on the urban
parking structure, how can the City of Los Angeles better support efforts to
construct parking garages in a manner that enables them to be repurposed for

some use other than parking in the future?

18



In order to analyze the current conditions and provide recommendations, this study
will draw on structured interviews as a means of acquiring data on the subject. The
topic of adapting parking for some other use has begun to be discussed and
researched in the last few years. Studies have analyzed the potential for existing
surface lots, and potential for eliminating parking minimums. Studies such as those
performed by SUPERSPACE Group or other academics have utilized geospatial
analyses to analyze quantities of surface parking that may be repurposed.22.23
Research on parklets has been conducted through case study research and survey
research.24 With regard to parking structures with adaptable features, there are a
limited number of data points available to study in comparison to research
conducted on other varieties of parking. In lieu of other types of data, structured
interviews of key stakeholder