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privately owned rights. This report has not been approved or disapproved by the California Energy
Commission nor has the California Energy Commission passed upon the accuracy or adequacy of




ACKNOWLEDGEMENTS

This report was made possible by a grant from the California Energy Commission. Thank you
to Sharon Purewal and the team at the CEC for providing support throughout the process.

The South Bay Cities Council of Gaovernments would also like to express appreciation to the
following individuals:

1 Todd Slatcher and the other property management stakeholders for helping to organize
the site visits.

1 Rubio Rubio and Herb Dominguez from On Target Electric for lending their e xpertise to
the project and teaching researchers the detailsof MUD electrical configurations and
EVSE installation.

9 Johanna Cunningham, Executive Director and her staff at the Apartment Association of
Southern California Cities

9 Marco Anderson and his staff at the Southern California Association of Governments for

sharing research findings on this subject and for facilitating a region -wide forum

entitted, 2 w$5w" I EUT PFEOBOBE W OOUDPOT 6ww. YI UEOODPOT wOl 1
1 Sam Krumholz for calculating the p ropensity to purchase scores
1 James Howe for providing spatial analysis and mapping support

1 Buck Doyle and Michael Hudspeith for providing additional research insights for the
project.



PREFACE

Assembly Bill 118 (Nufiez, Chapter 750, Statutes of 2007), creat the Alternative and
Renewable Fuel and Vehicle Technology Program (ARFVT Program). The statute, subsequently
amended by AB 109 (Nufiez) Chapter 313, Statutes of 2008), authorizes th€alifornia Energy
Commission to develop and deploy alternative and rene wable fuels and advanced

Commission has an annual program budget of about $100 million and provides financial
support for projects that:

Develop and improve alternat ive and renewable low -carbon fuels.

Enhancealternative and renewable fuels for existing and developing engine technologies .

Produce alternative and renewable low -carbon fuels in California .

Decrease, on a fultlfuel-cycle basis, the overall impact and catbon footprint of alternative
and renewable fuels and increase sustainability.

Expand fuel infrastructure, fueling stations, and equipment .

Improve light -, medium-, and heavy-duty vehicle technologies.

Retrofit medium - and heavy-duty on -road and nonroad v ehicle fleets.

Expand infrastructure connected with existing fleets, public transit, and transportation
corridors..

Establish workforce training programs, conduct public education and promotion, and
create technology centers.

The Energy Commission issued solicitation PON -14-603to provide funding opportunities

under the ARFVT Program for Zero Emission Vehicle (ZEV) Readiness. This firstcome, first-

served grant solicitation was an offer to fund projects that support new and existing planning
efforts for plug-D Owl O1 EUUDPEwWYI T PEOI Uwp/ $5 7 UA wHOE alipiilel OwET 00
for funding under PON -14-603 the projectsneeded to be consistent with the Energy

" 00 0P UUARBPI mukstment Planypdated annually. In response to PON-14-603, the

recipient submitted application 4, which was proposed for funding in the Energy CommissD O Oz U w
Notice of Proposed Awards January 16, 2015 and the agreement was executed as ARVY14-035

on March 19, 2015.



ABSTRACT

Governor Jerry Brown established an executive order calling for 1.5 million zero emission
vehicles (ZEV) on" E OB GdaddByE2928. To achieve this ambitious goal,significant barriers
must be overcome to expand and accelerate plugin electric vehicle (PEV) adoption including
the need to build out the necessary refueling infrastructure. To the point, residents of multi -unit
dwellings (MUDs) are unlikely to have access to home charging €lectric vehicle supply
equipment or EVSE) due to the variable and often high cost of installation, as well as the low to
non-existent investment motivation of the MUD renter or owner.

The purpose of the following report is to explore the MUD barrier to PEV adoption within the
South Bay subregion in Los Angeles County and identify MUDs within the study area that may
exhibit high latent PEV demand and low -cost EVSE installationfor the purpose of targeted
outreach. Researchers analyzed Los Angeles County Office of the Assessor tax parcel data to
understand the MUD portfolio of the South Bay, as well as IHS-Polk Automotive new car
registration data to identify census tracts in the South Bay that have exhibited high PEV
demand to date. Researchersalso visited 27 MUD sites within the South Bay and reviewed 19
EVSE installation cost estimates toevaluate how installation costs can vary across MUD sites

The results confirm that the cost of EVSE installation in MUDs is variable from site to site and
often high. Level 1 charging and group investments for EVSE installations may provide MUD
residents access to home chrging at lower costs. Policy tools such as targeted outreach to
promote the PEV, as well as rebates or PEWeady new construction codes are likely to be
required to ease the MUD batrrier to PEV adoption.

Keywords: Plug-in electric vehicle, PEV, multi -unit dwelling, MUD, PEV charging, EVSE, South
Bay, California Energy Commission, demand, installation costs
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EXECUTIVE SUMMARY

In 2012, Governor Jerry Brown signed an executive order creating a goal of 1.5 million zero-

I OPUUDOOwWYI T PEOI Uwp9 $ 5 U A w0l 4chi€v@this@uiudibus gobl palU OE E P E a U
OUOEI UwOi wEEOxUPOOWEEUUDPI UUwWOUUUWET wOYI UEOOIT 6 w( Ouw
first challenge addressed is the need to build out the necessary refueling infrastructure. ZEVs,

and specifically PEVSs, require an entirely new refuel behavior and set of equipment. In place of

a 15minute detour to a gas station, most PEV owners refuel when they are at home overnight

using Level 1 or Level 2 charging (electric vehicOl wUl UYPEIT wi gUDwWitlé tiaudU w? $52
generally a straightforward proposition for single -family homeowners, multi -unit dwelling

(MUD) residents as well as ownersface a number of obstaclesto installing EVSE at home.

Foremost is the variable and often high cost of EVSE installation. Additionally, the renter or

owner exhibits a low to non -existent investment motivation: r enters areunlikely to investin a

piece of immobile equipment that they may move from in the future; and owners do not yet see

home PEV charging as an amenity by which to increaseproperty value and attract tenants.

The following report seeks to explore the MUD asa barrier to greater PEV adoption in the

context of the South Bay subregion, as well as toprioritize and target outreach and other policy

tools for MUDs that exhibit hi gh latent PEV demand and a low cost of EVSE installation. The

regions of the State.The report represents Part 2 of 3 ofthe Agreement Number ARV -14-305;

Partt wOl wOT 1T w TUIT O OUOWUT T w?. POT UzUw3OOOOPU? WEDE WU
MUD owners, are found in the appendix to this report ; additionally, the appendix contains a

reportl OUPUOI EOw?220U0UT w! Eaw, 4# w$ 5 2ppelininard 8tmiptd Ua w2 DUDOI
examine acomplementary infrastructure development strategy that would site EVSEnear

clusters of high density MUDs .

The UCLA Luskin Center for Innovation analyzed land use datafrom the Los Angeles County
Office of the Assessor and new car regstration data from IHS Automotive to understand the
MUD portfolio of the South Bay subregion and identify MUD parcels that are likely to exhibit
latent PEV demand. Additionally, researchers visited 27 MUD sites across the South Bay with a
gualified electrician and reviewed 19 EVSE installation cost estimatesto evaluate the cost of
providing home charging to MUD residents and identify potential low -cost home charging
solutions. The UCLA Luskin Center for Innovation finds that while the cost of EVSE installation
at MUD sites is indeed variable and often high, low -cost solutions may exist and policy tools
can be designed to take advantage of these solutions. The key results of our findings include:



The South Bay is a leader in PEV adoption despite a significa nt number of MUD households:
The South Bay subregion is home to 5,657PEV drivers and 144132MUD households including
33,785MUD households in disadvantaged communities. The MUD barrier is likely serving as a
significant constraint to PEV adoption in the subregion. Programs and policies aimed at
expanding PEV adoption and home charging access to MUD residentsare likely to find the
South Bay to be a quality candidate for implementation.

EVSE installation costs are variable and often high : Level 2 EVSE ingallation costs ranged
between $1,800 and $17,80and averaged $,40Q To contrast, single-family EVSE installations
average $1,500.

The cost of EVSE installation is positively correlated to the distance between the relevant
electric panel and PEV parking spot: Of the 6 projects evaluated requir ed a conduit run of 100
feet or greater, construction or engineering activities such as coring, trenching, and/or the x-
raying of concrete,greatly increasing the cost of installation.

Detached parking layouts are likely to incur high EVSE installation costs : With the parking
areaseparated from the main MUD structure, there is a high probability of needing to trench or
perform some other construction activity to run wiring and conduit from the panel to the PEV
parkin g spot.

Level 1 charging may be a feasible home charging solution for MUD  residents: Most MUD
parking in the South Bay (78%) was found to have access to a 110/128olt outlet . To perform
Level 1 charging, the property owner and/or electrician w ould need to assess the electrical
capacity of the relevant panel.

Group investments of EVSE installation greatly reduce the per driver cost of installation : The
high variable costs of EVSE installation and the group parking environments of some MUD
parking layouts provide an opportunity for group investments to reduce per driver costs.

Governments, state agencies, and other relevant stakeholders can use these findingand others

to design policies and programs moving forward . Interested stakeholders can also use tle

following report to gain a better understanding of the MUD barrier to PEV adoption and how it

is likely constraining the South Bay subregiorg Uwi UOOw/ $5 WEEOx UDOOwx OUI OUPE

Proximity siting of EVSE to clusters of MUD properties may prove a complementary  EV
infrastructure strategy: Where MUD inventory is too old, too costly or exempt from owner
compliance to upgrades, a strategy of building or encouraging EVSE development in proximity
to clusters of MUD properties may prove successful to the continued de velopment of the EV
market.



CHAPTER 1:

Introduction

SOwWEET DI YI wOT T wi OEOUWOE D E wb U Gattikgiataigét fond & GilionU OO U z U wl
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necessary refueling infrastructure including in apartment buildings and condominiums, also

known as multi -unit dwellings (MUDSs). ZEVs, and specifically plug -in electric vehicles (PEVSs),

require an entirely new refuel behavior and set of equipment. In place of a 15-minute detour to

a gas station, most PEV owners refuelovernight when they are at home. While this is generally

a straightforward proposition for single -family homeowne rs, MUD residents face a number of
obstaclesUO WP OUUEOODOT wi 001 wél EUT DOT wopl Ol ECUPEwWYI T PEOI
is the variable and often high cost of EVSE installation at a MUD site. Additionally, the renter or

owner exhibits a low to no n-existent investment motivation: r enters are likely not to invest in a

piece of immobile equipment that they may move from in the future; and owners do not yet see

home PEV charging as an amenity by which to increase property value and attract tenants.

Purpose of the Report

The goal of this report is to explore the MUD as a barrier to greater PEV adoption in the context

of the South Bay subregion, as well as to target and prioritize outreach and other policy tools at

MUD sites in the South Bay that exhibit high latent PEV demand and a low cost of EVSE

installation. The following represents the final report for Task 2 of 3 for Agreement Number

ARV-14-03531T 1 w3 EUOwt wbOUOwx UOEUVUEUWPUWE W, 4#ufe. pOT Uz Uw3
summary and ancillary informat POOWEEOQU O wUT 1 wx Ul Ul OUEUDPOOWOI wlOT 1 w?
can be found in the attached appendices.

The South Bay subregion of Los Angeles County is a leader in the adoption of PEVs with 5,657
total registrations.! Yet, like other regions of the State, it is likely that the full adoption potential
of the subregion is constrained by its mix of residential land uses, specifically the significant
number of MUDs. MUDs account for 144,132 total householdsacross15 South Bay cities and
46% of the residentid land use mix.2 As such, the subregion provides a quality study area to

1 IHS Automotive New Vehicle Registration Data. Accessed February, 2016.

2 Los Angeles County Office of the Assessor Secured Basic File Abstract. Accgsed October, 2015.



evaluate the MUD barrier to PEV adoption, as well as to implement future policies or programs
aiming to overcome this barrier. The report is organized as follows:

Chapter 2 provides an overview of the MUD portfolio in the South Bay. Researchersanalyzed

Uil w+OUw O71T1 01 Uw" 6UO0Vaw. I I PET woOil wOi T w UUI UUOUZ Vw2
characteristics that may influence PEV demand such as size, per unit value, vintage and

owner ship type. We present the most common MUD parking layouts of the South Bay because

strongest determinants of EVSE installation costs This chapter concludes with a review of the

20007 w! EazUwt t OAWK w, 4#wli OUUI T OOEUWUT EVWEUT wOOEEUI
may be appropriate targets for clean energy investments from Greenhouse Gas Reduction Fund

revenues.

Chapter 3identifies MUDs in the South Bay th at may exhibit high latent PEV demand. Using
the results of Chapter 2 and IHS Automotives z kkew vehicle registration data, researchers
identified census tracts with a 50% MUD residential land use mix or more , as well as high PEV
adoption rates. Moreover, our PEV demand analysis provides parcel level information: we
calculated a propensity to purchase score using the historical adoption rate of PEVs in each
census tract, as well as the PEV adoption rate of individuals living in households of a certain
value. Those MUD parcels that result in a higher propensity to purchase score should be targets
for future outreach efforts or other policy interventions.

Chapter 4 presents the costs associated with Level 1 and Level 2 EVSE installation at MUD sites
in the South Bay. Using empirical evidence from visiting MUD sites and obtaining installation
cost estimates from a qualified electrician, this chapter investigates how installation costs vary
based on the electrical and structural configuration of the MUD building, and highlights
potential low -cost installation solutions.

Chapter 5 offers policy tools that help alleviate the MUD barrier to PEV adoption. P otential

policy solutions include designing rebates to reduce the cost of EVSE installation, implementing

PEV ready new construction codes, siting public charge programs to benefit MUD residents and

prioritizing outreach and educ ation to increase PEV adoption.

Appendices POEOUET wUT T w, 4#w?. bOT UzU0Uw3O0OOOPU> wi OUWUBET UL
marketplace; observations and findings regarding the state of EVSE in South Bay MUD

properties; the rules and regulations that effect MUD owners regarding EVSE installation; and,

resources, rebates and incentives for the installation of EVSE. The appendices also include

summaries of the marketing and workshops that were conducted as well as a review on the

theory of siting EVSE in proximity to areas of high concentration of MUD housing.



Intended Audience

This report is intended for a wide audience of decision makers and advocates seeking to
advance PEV adoption in MUDs and specifically, those in the South Bay. Those that may find
the report most useful include regional, subregional, and municipal planners; state agencies;
utility representatives; MUD property owners; members of homeowner associations; as well as
PEV and potential PEV drivers.

Regional, subregional and municipal planners should use this report to facilitate PEV

adoption where latent demand is greatest and installation solutions are needed. By outlining

the subregp OO0z Uw, 4 # wx QUUT OOPOOwWUT T wUT xOUUwl OxObl UUwx OE(
outreach and prioritize MUD sites for policy interventions.

State agenciesshould use this report to understand the MUD barrier to PEV adoption and
consider policy tools th at reduce the cost of installing EVSE at MUD sites such as rebates.

Utility representatives should use this report to identify and plan for where PEV demand and
related electrical load may grow most rapidly in the subregion. Southern California Edison
(SCB), the predominant electric utility in the South Bay, recently received approval for Phase 1
of their Charge Ready program to install charging infrastructure at long dwell -time sites where
PEV drivers will be parked for at least four hours, including MUDs. SCE should use this report
to help identify census tracts and specific parcels to prioritize outreach for this and other PEV
programs.

Property managers and members of homeowner associations (HOAs ) should use this report to
gain an understanding of the ell O1 OUU wOl wUT 1 PUWEUDPOEDPOT zUwil Ol EVUDE]
the cost of installing PEV home charging options.

PEV and prospective PEV drivers should use this report to better understand the challenges
and costs of installing PEV charging infrastruc ture at home.

1.1 Methodology

The guiding objective of UCLA Luskin Center researchers was to prioritize outreach by 1)
understanding the MUD portfolio of the South Bay, 2) identifying high latent demand for
residents of MUDs in the South Bay, and 3) identifying low cost MUD types for the installation
of EVSE Those MUD parcels that exhibited high latent demand as well aslow -cost installation
would represent the low -hanging fruit properties for outreach or other policy interventions. The
following reviews the methodology conducted to achieve the goals of the research.



1) Understating the multi-unit dwelling portfolio of the South Bay

Researchers analyzed Los Angeles County Office of Assesso6ecured Basic File Abstractdata

across a number of parcel specifc variables. Most importantly, the data provided researchers

Ul wEUUI UUOUWPETI OUPI PEEUPOOWOUOET UOwOUOET UwoOi wuob
assessedhe spatial distribution of South Bay MUDs using geographic information systems

(GIS).

To estimate the most frequently observed MUD parking layouts, researchers conducted a
random sample of 900 MUD parcels across six different cities and all four city grou pings?3 For
each city, researchers randomly selected 30 parcels for each size category (duplex/triplex, 4 to9
unit, 10 to 19-unit, 20 to 49-unit, more than 50 units; 150 total parcels for each city random
sample) and recorded the parking layout and year built.

Researchers scaled the random sample results using the observed parking layouts andobserved

vintage, and the vintage category (pre-1970, 197601989, 1990 and after) distribution for each city.

size category, 9 of 30observations were built prior to 1970 and 3 of 9 (33%)of these showed a

EPOT EEQwbPPUT WEOOUwWxEUODOT wOE a dU U O w Buinit Mg built wdOi wE OO
prior to 1970 were assumed to havethe dingbat with door parking layout.

2) Estimating plug-in electric vehicle demand for multi-unit dwelling residents

To identify high latent PEV demand, researchers used census tract PEV registration data from

IHS Automotive , census tract socioeconomic @ta from the United States Census Bureau and

parcel level Los Angeles County Office ofthe UUIT UUOUz UWEEUE® w/ $5wUI T PUUUE
monthly registration data from December 2010 until January 2016 for all battery electric vehicle

and plug-in hybrid e lectric vehicle make and models. Researchers mapped the PEV

registrations across the South Bay and overlaidthe MUD spatial distribution. The intuition here

is MUD residents living in census tracts with high PEV adoption should also have high PEV

demand.

Researchers then constructed a PEV propensity to purchase model to assign a score to specific
MUD parcels. Researchers downloaded census data on income by home value for each census
tract and used this to create measures of the probability someone living in a home with a given
value has of being at a certain income level. Researchers then downloaded survey data from
California Clean Vehicle Rebate Program (CVRP) and computedthe proportion of PEV
purchases that went to each income group (0-$24,999; $25,00849,999; $50,00874,999; $75,000

3 The city groupings were defined as: Beach Cities, Inland Cities, Hybrid Cities, and Peninsula Cities.



$99,999; $100,000 and more). Researchers then estimated a measurettod number of PEV
purchases over the next year by census tract assuming an equal amount of vehiclehad been
purchased in the tract over the previous 12 months.

For each census tract, researchers multiplied the total number of expected PEVs by proportion
of PEVs bought by each income group to create an expected number of new PEVs to be bought
by each income group within each census tract. Researchers themivided this number by total
number of households in a given income group per tract to create a tract by income group
specific propensity to purchase PEV for the coming year.

Finally, using per unit value parcel data, researchers assigned each parcel to chome value bin
based on census tract info (<$30,000; $30,06%69,999; $70,00899,999; $100,008249,999;
$250,000$499,999; >$500,000). For each horwalue bin, researchers created censudract specific
propensity to purchase by multiplying the probabilit y that an individual living in a parcel with

a given value has a certain level of income by that income level's estimated propensity to
purchase a PEV.The result is a per parcel propensity to purchase PEV score for each MUD in
the South Bay.

3) Identifying multi-unit dwelling types with low-cost installation

With the South Bay Cities Council of Governments, researchers released a Request for
Information for qualified electricians in Los Angeles County with experience installing EVSE in
MUD. Researchers reqiested 30 MUD site visits to assess Level 1 and Level 2 charging
readiness, and to estimate the cost of installing a single Level 2 EVSE unit, as well as EVSE
installation for 25% and 50% of parking spots. After receiving at least three responses,
researchers selected On Target Electric, whch held strong experience installing EVSE and
particular experience with installing EVSE in MUD.

With the selected electrician, researchers visited 27 MUD sites across the South Bay. Due to the
difficulty of finding prop erty owners and property ownership groups as willing partners,
researcherswere unable to visit all 30 sites. Additionally, researcherswere unable to attain
permission from the property owner or from the utility to evaluate the service being dropped

into the MUD, resulting in not knowing whether an MUD was receiving enough power from

the utility to provide Level 2 charging for one or more vehicles. Due to this limitation, the
electrician partner was hesitant to provide cost estimates using such a significant assumption
but agreed to provide estimates for 19 sites.



CHAPTER 2:
The Multi-Unit Dwellings of the South Bay Subregion
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residential land use. Although the South Bay is driving PEV adoption for Southern California,
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MUD s presenta series of hurdles to installing charging infrastructure ( electric vehicle supply

equipment or EVSE) at home- the preferred refueling choice for early adopters of PEVs -

including the variable and often high costs of installation.
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characteristics that can influence the cost of EVSE installation and the investment motivation

such assize (i.e. number of units), per unit value, vintage, ownership type, parking layout and

locational attributes such as those MUDs located in disadvantaged communities. Subregional

and city planners and other interested parties can review this chapter to understand the MUD

composition of the subregion at large and where the MUD might most significantly be

constraining PEV adoption .
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Inglewood, Redondo Beach and Torrance. Figure 1 shows the, 4 #z UwUT EUT wOl wUl UPEIT C
use per census tractand a high MUD density in the northern Inland Cities such as

Inglewoodand Hawthorne, as well as alo ng the coast in the Beach Cities as seen with Redondo

Beach.



Figure 1. Share of MUD Households across the South BayCities
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Table 1. MUD Household Count and Share for the South Bay Cities

City MUDgga‘r?tehO'd % MUD
Hermosa Beach 6,476 46%
Manhattan Beach 5,072 22%
Redondo Beach 20,778 57%
Carson 6,136 23%
Gardena 11,017 48%
Hawthorne 23,033 68%
Inglewood 25,618 60%
Lawndale 7,516 53%
Lomita 4,429 47%
Palos Verdes Estates 352 7%
Rachos Palos Verdes 2,831 17%
Rolling Hills 0 0%
Rolling Hills Estates 106 3%
El Segundo 4,518 57%
Torrance 26,250 42%
Total 144,132 46%

Source: Los Angeles County Office of the Assessor Secured Basic Abstract Flle
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land use. In 21 census tracts, MUD density is very high (75% or more ofresidential land use).

Sixteen of the very high MUD density census tracts are in the Inland Cities, with six tracts

classified as disadvantaged communities. Alternatively, the Peninsula Cities are made up

mostly of single -family households. Only Rancho Palos Verdes has more than 500 MUD

households.

2.1 Size

MUDs can range in size from two to over 100 units. Figure 2 presents MUD sizes and their
spatial distribution per city.
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Figure 2. MUD Sizes across the South Bay Cities
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Table 2. MUD Sizes for the South Bay Cities

City Duplex/Triplex 4utgi?- 10;2”19' 20;&:19- 50+ unit Total
Hermosa Beach 2,961 1,756 514 291 954 6,476
ll\s/l:;?r?ttan 3,303 1,063 338 160 208 5,072
Redondo Beach 7,081 6,193 2,204 2,331 2,969 20,778
Carson 964 693 762 1,258 2,459 6,136
Gardena 2,017 4,072 2,034 1,011 983 11,017
Hawthorne 3,856 5,781 2,780 6,219 4,397 23,033
Inglewood 5,773 8,960 4,781 3,738 2,366 25,618
Lawndale 4,273 1,330 734 697 482 7,516
Lomita 1,201 961 609 1,029 539 4,429
Ezigtse\slerdes 19 133 155 45 0 352
sgﬂﬂg’Pams 18 73 70 524 2,146 2,831
Redondo Beach 7,081 6,193 2,204 2,331 2,969 20,778
E;’t'g:‘gsm”s 2 0 18 86 0 106
El Segundo 834 2,141 709 646 188 4,518
Torrance 2,624 3,741 2,898 6,541 10,446 | 26,250
Total 35,016 36,897 18,606 | 25,476 28,137 | 144,132

Source: Los Angeles County Office of the Assessor Secured Basic Abstract Flle

The South Bay subregion is home to a large number of duplexes and triplexes(two and three
units, respectively). For the Beach Cities, theseare the mostcommon size of MUD. For example,
duplexes and triplex es in Manhattan Beach are 65% of its MUD households.

For the Inland Cities, MUD size ismore evenly distributed . Gardena and Inglewood have a
majority of medium -sized MUDs (4 to 19-units), while Carson and Hawthorne have higher
occurrences of large MUDs (20+ units). Lavndale is similar to the Beach Cities; the majority of
its MUDs are duplexes and triplexes.

3OUUEOE]I wbUwi 601 wOOwWEwWUDPT OPTI PEEOUWUT EUT wd
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2.2 Per Unit Value

Early PEV sales indicatethat higher-income households are purchasing PEVs at higher rates
than mid dle- and low -income households.* High -income households tend to purchase new
vehicles at faster rates in general and also have more disposable income to spend on new
technologies such as PEVs. Highincome earnerscan also afford to live in higher value homes,
making the MUD value per unit an indicator of latent PEV demand. This provides the basis for
the propensity to purchase measure discussed in Chapter 3. Figure 3 and Table Present the
spatial distribution and total number of MUD households by value per unit for each South Bay
city.

4 DeShazo, J.R., Samuel Krumholz, Tamara L. Sheldon et al. UCLA Luskin Center for Innovation.
2015+ 1 EUODPOT wi U O O uPlugio BldcttiVerixle MatketdGEowtd and Policy Experiments: 2010
2015
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Figure 3. MUD per Unit Value across the South Bay Cities
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Table 3. MUD per Unit Value for the South Bay Cities

City Under $50,000 to $250,000 to $500,000 to $1 million
$50,000 $249,999 $499,999 $999,999 and more
Hermosa Beach 763 2,267 1,964 1,040 442
Manhattan Beach 445 1,865 1,066 983 713
Redondo Beach 1,724 7,493 6,997 4,355 209
Carson 1,523 3,996 613 2 2
Gardena 2,435 7,983 573 26 0
Hawthorne 6,223 15,837 649 324 0
Inglewood 6,156 19,047 415 0 0
Lawndale 1,075 5,701 726 14 0
Lomita 805 2,883 734 7 0
Palos Verdes Estates 8 145 183 13 3
Rancho Palos Verdes 116 1,051 1,580 76 8
Rolling Hills Estates 0 2 42 62 0
El Segundo 670 2,587 1,017 244 0
Torrance 6,646 13,278 4,836 1,489 1
Total 28,589 84,135 21,395 8,635 1,378

Source: Los Angeles County Office of the Assessor Secured Basic Abstract Flle

The value of property, including MUDs, in the South Bay is generally higher closer to the

Pacific Coast.Indeed, 90% of MUDs valued at $500,000 per unit or greater are located within the
BeachCities. Alternatively, for the Inland Cities (exceptLomita), 90% or more of MUD
households are valued at less than$249,999%er unit.

2.3 Vintage

More recently constructed MUDs may provide advantages when installing EVSE on site for two
reasons First, the electrical service being provided by the utility to the MUD is more likely to
have sufficient capacity for supporting PEV charging, avoiding the need for poten tially costly
service upgrades like installing a new service wire or transformer. Second, if panel upgrades
such as new circuit breakersare required to provide sufficient capacity for PEV charging,
replacement materials may be easierto find and less expensive.

The MUD stock in the South Bay subregion can be described as older with over 61% of MUD
households (88,108) built before 1970. Only 10% or 12,465 MUD households were built in or

15



after the year 2000.Figure 4 and Table 4 present the MUD construction trends in the South Bay

~ A N AN

Figure 4. MUD Construction over Time across the South Bay Cities

E Pre-1970 1970 to 1989
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Table 4. MUD Vintage for the South Bay Cities

City Pre-1970 1970 to 1989 1990 to 1999 | 2000 and later
Hermosa Beach 3,633 2,209 274 360
Manhattan Beach 3,245 815 601 411
Redondo Beach 8,647 8,966 1,310 1,855
Carson 3,285 1,491 754 606
Gardena 6,923 3,210 608 276
Hawthorne 11,271 10,757 528 477
Inglewood 21,051 3,653 470 544
Lawndale 5,149 1,946 263 158
Lomita 3,311 1,006 47 65
Palos Verdes Estates 226 118 0 8
Rancho Palos Verdes 941 1,852 0 38
Rolling Hills Estates 2 0 44 60
El Segundo 2,760 1,416 172 170
Torrance 17,664 6,220 837 1,529
Total 88,108 43,559 5,908 6,557

Source: Los Angeles County Office of the Assessor Secured Basic Abstract Flle

Inglewood has the majority of MUDs (21,051 or 82%) built before 1970; Rolling Hills Estates has
the least (2). Redondo Beach is home to the most number of MUDs (1,855 or 28%) built in the
South Bay in or after the year 2000, however the majority of its MUDs (17,613) were also built
before 1989. The cities with the second, third, and fourth highest number of newer MUDs are
Torrance (1,529) Carson(606)and Inglewood (544), respectively.

2.4 Ownership Types

MUD ownership influence saresidentz UwOOUDYEUD OO wU O wb MubDsUndlud® O wi OO1 wl
both apartment buildings and condominiums. Apartment buildings are generally owned by an

individual or company that rents out the units to individual tenants. The building owner is

Ul UxOOUDPEOIT wi OUWEOOWEOOOOOWUXxEETI UWUUET wEUwWODPTT UDPO
changes to the building wi Il be paid for by the owner who will make investment decisions

based on increasing the value of the units and charging higher rents. Condominiums are owned

by the resident with non -unit decisions, such managing common areas, often made by aHome

Owner Asscciation (HOA) governing board.
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For renters, the invetsment motivation is weak or non -existent because they are unlikely to
invest a significant sum of money in an immobile piece of equipment that they may move from
in the future. Moreover, apartment owners and management groups may not view EVSE as an
amenity by which to attract tenants. Alternatively, condominium owners are likely to view the
EVSE as a property improvement positively affecting the potential resale value of their unit,
although a significan t installation may require approval by the HOA governing board.

MUD ownership will also determine who is responsible for common area management
including overseeing the 110/120-volt outlets that may be accessible in the parking area. In an
apartment buildi ng setting, these outlets, which can provide Level 1 charging if there is
sufficient electrical capacity, are often connected to the house panel. The house panel controls
the electrical supply for all shared appliances and common areas such as laundry machines and
pool pumps. Renters should seek approval from the property owner to consume electricity
when the parking area electrical outlets are connected to the house panel (see Chapter 4 for
more information about the electrical configuration of MUDS).

Table 5. MUD Apartment Building Ownership Share by Size of Building for the South Bay Cities

City Duplex/Triplex 4utgi?- 10&%;}9' 20;&:19- 50+ unit Total
Hermosa Beach 77% 80% 86% 32% 68% 75%
'g"ea::ﬁtta” 79% 76% 76% 82% 100% 79%
Redondo Beach 36% 7% 63% 63% 45% 55%
Carson 100% 76% 22% 44% 48% 55%
Gardena 97% 91% 70% 70% 62% 82%
Hawthorne 98% 95% 84% 90% 97% 93%
Inglewood 99% 96% 88% 66% 79% 89%
Lawndale 98% 87% 7% 87% 34% 89%
Lomita 98% 86% 93% 58% 63% 81%
Eg‘gfe\slerdes 58% 71% 50% 53% : 59%
52‘:’ dcgso Palos 72% 89% 50% 350 53% 51%
E;’t'g;‘gsH'”S 100% : 0% 0% : 206
El Segundo 98% 90% 71% 73% 0% 83%
Torrance 84% 89% 75% 73% 69% 75%
Total 81% 89% 76% 72% 67% 78%
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The MUD stock of the South Bay consists of78% apartment buildings with the highest

concentration in the Inland Cities . The Beach Cities and Peninsula Cities have a far greater
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64% condominium. Table 5 provides the percent of apartment building ownership across the

MUD size categories for each South Bay city.

2.5 Parking Layouts

In Southern California and the South Bay, the private vehicle has played a significant role in
shaping land use patterns and the built environment, as well as MUD architectural designs. The
latter tends to change over time and location depending on construction trends and
sociodemographic changes. These changes can influence unit size, the availability of orsite
amenities such aslaundry services, and the parking layout of the property.

For both owners of apartment buildings and owners of PEVs, the parking layout is of particular

importance to the challenge of EVSE installation and use Indeed, one of the most significant

drivers of EVSE installation costs is the distance from the electrical panel to the PEV charging

Ux QOUWEOQOEWE W, 4#7ZUwxEUODPOT wOEAOUUwPDOOwW! Ul EUOCaAwDOI O
layout may also determine whether a PEV driver will have access to an electrical outlet for

Level 1 charging. And finally , some parking layouts such as shared garagesnay provide

opportunities for sharing the installation costs for multiple EVSE or the deployment of new

technologies such as energy management systems (EMS) which allow ér the strategic charging

Ol wOUOUDxOl w/ $5VwWEawWwOxUDPOEOOAWEEOEOEDOT wi EET wYI T D
capacity. The impact of parking layout on MUD EVSE installation costs is discussed at length in

Chapter 4.

The nine most common MUD p arking layouts of the South Bay are the 1) dingbat with door, 2)
dingbat without door, 3) detached parking with door, 4) detached parking without door, 5)
podium garage, 6) subterranean garage 7) parking lot, and 8) driveway only. As describedin
Table 6, the ?dingbat? wE 1 U b thednoobt Edduently observed MUD parking layout by far; it
accounts for the parking design for over half of the South Bay MUD households.
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1) Dingbat with door

1 Enclosed individual garage partitioned by
walls

1 Equipped with private garage door

T .1 Ul OwOOEEUI EwEDUI EU
housing unit

1 Ator below grade

1 High probability of electrical outle taccess

Photo Credit; UCLA Luskin Center

2) Dingbat without door

1 Open or partitioned parking spots

1 Not equipped with private garage
door

1 Located below housing units

1 Ator below grade

1 Medium probability of electrical
outlet access

Photo Credit: UCLA Luskin Center
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3) Detached parking with door

> 1 Enclosed individual garage
partitioned by walls
1 Equipped with private garage

door

1 Detached from main MUD
structure

1 Atgrade

1 Medium to high probability of
electrical outlet access

Photo Credit: UCLA Luskin Center

4) Detached parking without door

1 Open parking structure often
partitioned by walls

1 Not equipped with private
garage door

1 Detached from main MUD
structure

1 Atgrade

1 Low to medium probability of
electrical outlet access

Photo Credit: UCLA Luskin Center
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5) Podium garage

Photo Credit: UCLA Luskin Center

6) Subterranean garage

Photo Credit: UCLA Luskin Center

)l
)l
)l
1
)l

7) Parking lot

Enclosed shared garage

Not equipped with private garage
door

Located below housing units
Below grade

Medium to high probability of
electrical outlet access

Enclosed shared garage

Not equipped with private garage
door

Located below housing units

At grade

Medium to high probability of
electrical outlet access

Open parking lot not partitioned by walls
Not equipped with private garage door
Located adjacent to main MUD structure

At grade

Zero to low probability of electrical outlet access
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8) Driveway only

=A =4 =4 -4 =

Open parking spot or spots not partitioned by walls
Not equipped with private garage door

Located adjacent to main MUD structure

At grade
Zero to low probabi lity of electrical outlet access

Table 6. MUD Apartment Building Share for the South Bay Cities

. . Detached
. Dlngbat Dlingbat Detac.hed parking Podium Sub- Parking | Driveway
City with without parking ; terannean
. without garage lot only
door door with door d garage
oor

Hermosa 4,105 254 415 0 554 492 64 592
Beach
Manhattan | 5 /5 209 231 80 166 250 14 661
Beach
Redondo 12,769 813 1,461 488 1,843 1,791 198 1,416
Beach
Carson 2,277 574 263 459 1,123 933 275 231
Gardena 4,143 2,503 665 1,118 852 670 468 597
Hawthorne 7,654 4,071 1,359 2,665 2,979 2,289 787 1,230
Inglewood 9,049 3,501 2,200 4,804 1,662 1,282 1,113 2,007
Lawndale 3,393 928 1,065 422 393 305 86 923
Lomita 1,479 658 381 621 397 303 250 338
Palos
Verdes 151 0 0 0 104 97 0 0
Estates
Rancho
Palos 1,176 22 0 0 904 729 0 0
Verdes
Rolling
Hills 46 0 0 0 31 28 0 0
Estates
El Segundo 2,996 393 222 0 358 286 68 195
Torrance 13,579 939 647 0 5,198 4,456 819 612
Total 66,280 14,865 8,909 10,658 16,564 13,912 4,141 8,803

Source: Los Angeles County Office of the Assessor Secured Basic Abstract Flle

To identify the most common parking layout at MUDs in the South Bay, we conducted a

random sampling exercise that considered 90 South Bay MUD parcels. The most common

parking layout in subregion is the dingbat with door, accounting for nearly 46% of MUD

households. For the Beach Cities, the dingbatwith door share increased to 63% and for the
Inland Cities, the share reduced to 36%.

Inland cities are estimated to provide significantly more detached parking layouts than the

other city groupings, comprising 20% of households zparking access compared t08% for the

24




Beach Cities, 3% for Torrance and El Segundo, and 0% for the Peninsula Citiedn Chapter 4, we
discuss how detached parking layouts are likely to result in high EVSE installation costs.

Shared garages make up a large share of MUDs in TorranceEl Segundo and the Peninsula
Cities when compared to the Beach and Inland Cities. These parking layouts may lend
themselves to group investments of EVSE equipment or the deployment of new technologies
such as energy management systems.

2.6 Presence in Disadvantaged Communities

The South Bay includes 49 census tracts that are classified as disadvantaged communities by the
California Office of Environmental ' 1 EOQUT w' E & E U E QalBdvitdStréed2.03tigeting
tool. Disadvantaged communities are defined using a series of environmental, health and
socioeconomic criteria with the purpose of identifying areas disproportionately burdened by
and vulnerable to multiple sources of pollution. 5 The distinction is an important one with
Senate Bill 535 allocating 286 of Greenhouse Gas Reduction Funds to projects that provide a
benefit to disadvantaged communities, and a minimum of 10% of the funds for projects located
directly within these predefined communities. ¢ In fiscal year 201415, the Greenhouse Gas
Reduction Fund (GGRF)received $1.49 billion from Cap-and-Trade revenue, an amount that is
expected to increase in subsequent years.Table 7 and Figure 5 provide an overview of the

, 4#wl OUUT T OCEUwWwPOwWUT T w2OUUT w! Eaz UWEDPUEEYEDOD

ET 1 EwE

Table 7. MUD Counts in Disadvantaged Communities per South Bay City

City Duplex/Triplex 4 to 9-unit 10 to 19-unit 20 to 49-unit 50+ unit Total
Carson 550 424 94 434 1,125 2,627
Gardena 1,095 2,680 845 860 402 5,882
Sa‘”‘hom 1,888 3,180 978 1,668 1,266 8,980
Inglewood 2,343 3,117 2,422 1,320 941 10,143
Lawndale 3,473 881 424 529 166 5,473
Torrance 153 231 25 129 142 680
Total 9,502 10,513 4,788 4,940 4,042 33,785

Source: Los Angeles County Office of the Assessor Secured Basic Abstract Flle

5 California Office of Environmental Health Hazard Assessment. http://oehha.ca.gov/ej/ces2.html

6 Text of Chapter 830, Statutes of 2012 (SB 535, de Leon), Section 39713.
http://www .leginfo.ca.gov/pub/11-12/bill/sen/sb_05010550/sb_535_bill_20120930_chaptered.

7 Rabin, Jeffrey, Colleen Callahan, and J.R. DeShazo. UCLA Luskin Center for Innovation. 2015Guide to
Greenhouse Gas Reduction Fund Program Designs, Expenditures and Benefits
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Figure5.MUDSi zes i n the South Bayés Disadvantaged C

Source: Los Angeles County Office of the Assessor Secured Basic Abstract Flle

Inglewood and Hawthorne account f or 56% of MUD households in disadvantaged communities
in the South Bay with 10,143 and 8,980 households, respectively. Most of the MUDs within
disadvantaged communities are smaller, with duplexes and triplexes making up 28% of
households and 4 to Sunit MU Ds making up 31%.

Thesehouseholds may be the target of future investment including from one of the largest
recipients of GGRF- the Low Carbon Transportation program - with the purpose of accelerating
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