UC Berkeley

Earlier Faculty Research

Title

Socioeconomic Differences in Household Automobile Ownership Rates: Implications for
Evacuation Policy

Permalink

https://escholarship.org/uc/item/7bp4n2fa

Authors

Raphael, S
Berube, A
Deakin, Elizabeth

Publication Date
2006

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/7bp4n2f6
https://escholarship.org
http://www.cdlib.org/

The University of California
Transportation Center

University of Culiforniu
Berkeley, CA 9472()

Socioeconomic Differences in Household
Automobile Ownership Rates: Implications
for Evacuation Policy

Alan Berube
Elizabeth Deakin
Steven Raphacl

UCTC
No. 804



The University of California

Transportation Center

The University of
Califorma Transportation
Center (UCTC) is one of
ten regional units
mandated by Congress and
established in Fall 1988 1o
supprart research,
education, and training in
surface transportation.
The UC Center serves
federal Region IX and is
supported by matching
grants from the U.5,
Department of
Transportation {(Caltrans),
and the University,

Based on the Berkeley
Campus, UCTC draws
upon existing capabilities
and resources of the
Institutes of Transportation
Studies at Berkeley, Davis,
Irvine, and Los Angeles;
the Institute of Urban and

2614 Dwight Way

University of California
Transportation Center

Regional Development at
Berkeley; and several
academic departments at
the Berkeley, Davis,
Irvine, and Los Angeles
campuses, Faculty and
students on other
University of California
campuses may participate
in Center activities.
Researchers al other
universities within the
region also have
apportunities to
collaborate with UC
Faculty on sclected
studies.

UCTCs educational and
research programs are
focused on striutegic
planning for improving
metropolitan accessibility,
with emphasis on the
special conditions in

Region IX. Particular
attention is directed to
strategies for using
transportation as an
instrument of economic
development, while also
accommodating (o the
region’s persistent
expunsion and while
maintaining and enhancing
the quality of life there.

The Center distributes
reports on its research in
warking papers,
monographs, and in
reprints of published
articles. It also publishes
Aceess, 4 magazine
presenling summaries of
selected studies. For a list
of publications in print,
write 1o the address below,

DISCLAIMER

The contents of this report reflect the views ol the
authors, who are responsible for the facts and the
accuracy of the information presented herein, This

document is disseminated under the sponsorship ol the
Department of Transportation, University
Transportation Centers Program, in the interest of
information exchange. The LLS, Government assumes
no liability for the contents or use thereol,

Berkeley, CA S4704- 1782
Tel: 510/642-47449
Fax: 510/043-5456

The contents of this report reflect the views of the author who is responsible lor the facts and accuracy of
the data presented herein. The contents do not necessarily reflect the official views or policies of the Stalw
ol Califormia or the 1.5, Department of Transportation, This report does not constitute a standard,
spectlieation, or regulation,



Socioeconomic Differences in 10
Household Automobile Ownership Rates:
Implications for Evacuation Policy

Alan Berube
The Brookings |nstitution

Elizabeth Deakin

Steven Raphael
University of California, Berkeley

fn the areas affected by Hurricane Katring, households lacking automobiles
were moxt likely to be left belind during emergency evacuation efforts in -
wrnee of the storm, In New Orleans, there were numerous yuch residents, and
they were gverwhelmingly Wack and poor. In thiv chapler, we dociment differ-
ences in car-vwnership rates between ractal and soctoeconomic groups. We
present patterns for the nation as a whole, as well ax for the pre-Katrina New
Orleans metrapoliton area, using data from the 2000 five-percent Public Use
Microdata Sample (PUMS) of the US Census of Population and Housing. We
also estimate the number residing in a household withow! access to an qutome-
bile. Finally, we explore the relationchip among African Americans berween
residential housing segregation and spatial proximity to obher housefolds
without aeeess to automobiles.

Introduction

The devastation wrought by Hurricane Katrina has laid bare many of the dispari-
ties that conunue 1o separate Americans by race and class. One disparity that
was immediately apparent in Katrina's aftermath concerned the size and compo-
sition of the area’s population lacking access to an automobile. These house-
holds, largely dependent on the limited emergency public transportation aval-
able to evacuate the city in advance of the storm, were those most likely 1w be
left hehind, In Mew Orleans, this population seemed quite large in sive—and
overwhelmingly black and poor.

In retrospect, the size and demography of the populabon stranded by
Katrina is not particularly surprising. Nationwide, household access 1o sulomo-
biles 15 quite low for African Americans, especially if they are poor. The auto-
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mobile-aceess dispunity relative 10 while households is somewhat smaller than,
yet comparable in magnilude 1o, the racial dispanity in homeownership rates
Marcover. hew Orleans was a predominantly black eity. with an overall poveny
jate far exceedmg that of the naton. The evacuation tatliure m New Orleans was
connponinded by the racial segregation of the surrpunding metropolitan ared.
Ciiven that most black households resided m predonunantly black areas, black
bouscholds without cars were physicully surrounded by neighbors without cars,
rendermpe an evacuation stralegy bused on private transportation particularly
inetlective.

We nule that the outcome ubserved in New Crleans could well be reproduced
clsewhere, should such a catustrophe hit another major Amencan metropohitan
rea. New Orleans was a midsized American city with a population that happened
w be disproportionately Adnican Amencan In many larger US cities, the black
popitlution 1s compurable m magntude, ighly residentally scgrepated, dispropor-
nonately poor, and has Jow car-ownership rales— the precise mais that rendered
blacks 1n New Orleans particularly vulnerable.

in this chapter, we document differences in car-ownership rates helween Tu-
cial and socioeconomic groups. We preseni patierms for the nation as 2 whole, as
well as for the pre-Karmna New Urleans metropolitan area, using dala from the
five percent Public Use Microdata Samiple (PUMS-5%) of the US Census of
ifopulation and Housing {2000, We also present estimates tor all US metropolitan
areas of those residing i a houschold without access to an automobile Finally, we
explore relationships among African Americans between residential housing seg-
regation and spatial proximity (o other houscholds without access to automobiles.

Cur tesults suggest there are sizable populations without access to household
automobiles m most US metropolitan areas. Simlar to New Orleans, the members
ol these households are disproportionately poar and minority. Moreover, we show
ihat low car-vwnership rates among black households, coupled with racial housing
sepregation, renders cvacuation pluns based on private transportation nef{fective
tor predominantly nunenty communities. The results suggest that ciies facing
evacushion nsk cannot depend on decentralized private evacuation slrategies

alone.

Was New Orleans Unique? Basic Cross-City Differences in
Household Access to Automobiles

Nationwide, roughly eight percent of the US population resides 4 household
with 1o access to un antomobile. As we will soon see, there are preal dispantics
acruss racial and ethmic groups, income classes, and other demographic charac-
enshics such as age. Before turnmg 1o these comparisons, however, we first
present some basic estimates uf the population with no access o 4 car for spe-
cific metropolitan areas and cities. We assess whether access to pnvale lranspor-
ation in New Orleans prior o Katnma was particularly weak. In additon, we
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seek 1o provide estunates for policymakers and planners ot the suze of thew re-
gion's popilaton that does nol have access W a cal

Tahle 10.1 presents proportion and pupulation estimates for the ten US met-
rupulitan areas having the most peaple in households with no car.! Not surpris-
mgly, the New York Consohdated Metropolitan Statistical Area has the largest
population of wdividuals in households without access o a single automobile
i furty-two percent of the population, accounting for almost four nullion people).
Moreover, among the nation’s top ten are some of the largest metropolitan areus m
the country, such as Los Angeles-Long Beach, the San Francisco Bay Area, and
Chucago,

The New Orleans metropolitan area ranked at the top of this distribution. As
[able 10.1 mdicates, New Orleans had the fourth highest rale of individuals with
no access (o a household auto among the nearly three hundred metropolitan areas
m the country. As we will soon sec, this fact is driven largely by the mier nal
demographic composition of the metropolitan area Figure 10.1 summarizes the
relative position of New Orleans among all metropolitan regions in the country. In
the lion's share of cases, the percent of individuals 1n households with no cars hes
below eight percent, with a large share of metropolitan areas below four percent.

Table 10.2 reproduces these tabulations for the ten US central cities with the
highest proportions carless as idenufied m the PUMS-5% data. Again, the lable
presents the percentage of the population with no auto access, as well as the corre-
sponding estimate of the absolute populubion with access tw a car. The percentapes
without access Lo a car are clearly hugher for the nation's central cities relalive (o
the comparable figures for metropolitan areas. This fact reflects the relative pov-
ety of central city populations, the higher costs associuted with owning and main-
taining a car in more urban settmgs, and the wider availability of public transit 1n
and around major Amencan cilies

sturmn was simalarly high enough to place the city among the top ten. The remain-
mg nine cities are all on the east coast, with Washington, Boston, and Balumore
bemng added o the list. In nearly all of these top ten cities, the absolute size of the
population with nu access to a car is either comparable in magmitude or exceeds
the estimate for New Orleans. Figure 10.2 summarizes the distnbution of thess
percentages 4cross all central cities in the nation. Again, New Orleans was i the
tail with a carless-resident percentage far above the average for other central cities.

As a final set of tabulations, Table 10.3 presents comparable city-specitic es-
fimates {agaim fur the top len cities) of the percent with no car access specifically
tor the pour (elderly and not). In the aftermath of Hurncane Katnna, 1t become
evident that most of those stranded by the hurmcane were poor, and many were

| Complete mbulations for all US metropolitan areas and cities on items reporied o
some tables can be downloaded via http/furbanpolicy berkeley. cdw pdEraphuel pdf
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Table 10.1. Percent and Number of Residents in Houscholds Without
Access to an Automobhile, Top Ten Metropolitan Areas, 2000

Population with
no auto access

Percent with no

Top ten metropolitan areas AULD ACCEsS

New Y ork-Mortheastern NJ 42%% 3,949 9349
Jersey City, N 307y 182.252
Waterbury, CT 6% 17,731
Mew Orleans, LA 14%a 75,284
Philadelphia, PA 13% iy, 2649
Ballmuoere, MDD 12% 200,809
Mewdrk, N 12% 243,673
Sun Francisco-Oakland-Vallejo, CA 12% 201 303
Chicago-Crary-Lake, 1L 11% 877429
L.os Angeles-Long Beach, CA [1%% 1.036,738

Souree; 2000 PUMS-3%

Table 10.2. Percent and Number of Residents in Households Without
Access to an Automabile, Top Ten U.S. Central Cities, 2000

Population with no
aulo access

Percent with no

Top len cities Aulo ACCESS

Noew York, NY 48% 38135980
MNewark, N1 ing 131,835
Jersey City, N 34y B3.610
Balumore, MD 32% 2003 544
Hartford, CT 2% IRGTS
Washimglon, DC 32% 182,927
PMhiladelphia, PA 30% 460,331
Hoston, MA 28% 63,340
New Orleans, LA 26% 123,084
Butlalu, NY 26", 75,563

Sowrce, 2000 PLMS-53%

IS Metropolitan Areas by the Percent of the Resident Population Without Access to a

Figure 10.1. Frequency of 1
Household Automohile

180 4

1650 .

=
§
[
]
3
[}
=
1
$ 8 8 8 B

seary uejjjodaljaw jo #

/

13% to 16%

Greater than 16%

9% to 12%

4% to 5%

0o 4%

Percent of Residents with No Access to an Autom obile



'S Cities by the Percent of the Resident Population Without Access toa Household

T
i

Figure 10.2. Frequency of 1

Automobile

[=4]

s

L URE N

20 -

10

famutar thar

F% o 35%

% b AP

2

1% I T5% 18%; In SO 21%, o 25%

6% In "%

I io 5%

15%

Parcant of Residents with no Access 1o a Househo'd Autsmobiie

Sucieeconomic Differences i Howsehold Awiomohide Ownership Rates 203

Table 10.3. Percent of Non-Elderly and Elderly Poor in Households
without Access to a Car, Top Ten U.S. Central Cities, 2000
T'op ten cities Percent of nonelderly
poor in households
with oo car

Percent of elderly
poor in households
with ne car

New York, NY (8%, 64%
Mewark, M S8% 52%
Jersey City, IN) 4% 52%
Baltmore, MD 53% 33%
lHartford, CT 33% 42%g
Washington, DC 50% 449%,
Philadelphia, PA 8% 7%
Boston, MA 47% 3%
New Orleans, LA 47% 34
Buffalo, NY 44%, S0

Source; 2000 PUIMS-3%.

elderly, Here we present figures for central cibies only. The percentages in
households with no cars are discretely higher for those residing 1 poverty. Av-
eraging across all central cites, nearly forty-seven percent of the urbaon poor
reside in households without a single automobile {wath hittle difference between
the elderly and nonelderly). This figure exceeds by far the percent without a car
among the poor nationwide. Agan, New Orleans ranked near the top along this

dimension, as do the same set of east coast cities appeaning in each of the rao
pror lables

The Demographic Correlates of Car-Ownership

That Afncan Americans have low car-ownership rates follows directly from
sharp rucial differences in houschold mecome and poverty. Low-income house-
holds are often unable 1o generate the resources needed for down-payments on
expensive consumer durables that cannol be fully financed, Moreover, the cost
of capital faced by poor households is likely 1o be higher on average, due to such
factors as poor credit histories and perhaps even discrimunatory treatment i
capital markets. In 2004, roughly 24.7 percent of Afncan Amencans lived below
the federal poverty hme, compared with 8.6 percent of non-Hispanic whites, Me-
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dian household wcome m 2004 for black households stood al $30.1 34 per year,
only sixty-iwo percent ol the median household income for whiles

The racial dispanty 1 durable asset ownership that has perhaps received the
most attention 15 housing, As of the tourth quarter of 2005, forty-eight percent of
households headed by an Afncan Amencan owned therr residence, as compared
wilh seventy-six percent of non-Hispanic while residents and fitly percent of 1is-
panic esidents, This racial dispanty in homevwnership rates has recerved much
atteniion, as homeownership 15 one of main avenues of wealth accumulation for
1% residents A house, m contrast 1o an autemobile, generally appreciales 1o value
aver Time. Moreover, borrowing agams! home equity is oflen considerably cheaper
relative tw the cost of capital for unsecured debt.

Ractal dispanities in car ownership rates have receved fiar less attentbon.
Nonetheless, substantial car-ownershup dispanties exist which may be linked Lo
ructal dispanties in labor market outcomes (see, e Raphael and Stoll {2001 ] and
Raphael and Rice [2002]), time endowments, and, as has hecome evidenl post-
Katnina, olher important outeomes atfectng the welfare of poor households, In
this section, we document racial and ethnic differences m car ownership rates
along with how car access differs by household income relative to the poverty line

Table 10,4 presents 2000 PUMS-3% wbulations of the proportiun residing in
households without access 1o a smgle automobile, For all US residents, residents
of the New Orleans metropolitan area, and residents ol the city of New Orleuns,
the table presents estimates of the percent without cars by race and ethmicity (non-
Hispanic white, non-Hispamc black. other non-Huispame, and Hispanic) and -
come (those with incomes below one hundred percent of the poverty lme [the
poor], those with incomes between one hundred and two hundred percent of the
poverty le [the near poor], and evervone else). Beginnng with the results for all
US residents, Affican Amencans have the lowest car-ownership rates of all ra-
cial'ethnic groups. In particular, nineteen percent of blacks reside houschaolds
without a single car, compared to 4.6 percent of whites, 13.7 percent of Hispancs,
und 9.6 percent of others, These racial dispaniiies are particularly large among the
poor, suggesting an iferaction effect between race and poverty upon the likeli-
hood of owning & car, For example, the black-white difference m car-ownership
rates winong the poor 15 over wenty-one percentage pomnts {thirty-three percent of
poor hlacks. as compared with twelve percent of poor whites), compared with an
overall racial dispanty of roughly fourteen percentage points. This dispanty nar-
rows somewhat among the near pour but is shll guite large (on the order of twelve
pereniage ponts),

Within the New Orleans metropolitan arca, and in particular within the city ol
New Orleans, car ownership rates were very low. For example, the overall per-
cenfage of residents with no access 10 4 car wis fuurieen percent m the metropol-
Lt areu and approximaiely twenly-six percent for the aity, compared with eight
percent for the nation as a whole. Among the pour, thirty-six percent of the puor in
the metropolitan area and nearly forty-seven percent af poor residents of the ¢ty
did not have access to a smgle automohile, compared with twenty percenl of the
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Table 10.4. Percentage of Residents Without Household Access to
Automobile by Race and Ethnicity: The Nation, the New Orleans

Metropolitan Area, and the City of New Orleans

Puncl A. Al 1S, Residents

_s_\u White, non- Rlack, non- Ull:e-r, non- Hispanic
Residents  Hispanic Hispanic Hispanic
All T8 46% 19.0% 9.6% 13.7%
IIIGUT- 20.4%, 12.1% 33.4% 20.49%% 25.0%,
Pedr 12.4% Q0% 21.4% 14.6% 14.0%5
Poor” I
Mon Poor 4.y 2. 7% EE 5.5% 7ROy
Panel B: The New Orleans Metropolitan Ares -
s}ll White, non- Black, nen- Other, non-  Hispanic
Residents  Hispanic Hispanic Hispanic
All 14.1% 4.7% 27.3% 6.8% 1029
Powr® 35.8% 13.3%, 6. 7% [7.8% 219
Mear [8.9% [0.5% 27.2% 7.5% B.5%¢
Poor” S
Non Pouor 4.9%, 2.3% 10.7% 2.7% N S
Panel C: The City of New Orleans _
J:ilj White, non- Black, non- Other, non-  Hispanic
Residents  Hispanic Hispanic Hispanic
All 255% 9. 7% 32.7% 9.1% 20190
Poor* 46.7% 17.4% 5249 22.1% 402,
Meear 30.2% 22 1% 33.4% 3.5% 21 .l_.'l“-’
Puor® o
MNut Poor” 10.0%% 5 9% 13.2% 4,00 11.5%

Source: 2000 PUMAS-54%

line.

* lndividuals in households with incemes under 104 percent ol the federal poverty

" Tndividuals i households with incomes between 100 and 200 percent of the federal

poverty line.

Individuzls i houscholds with incomes grewter than 200 percent of the federal

proverty hine,
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poor nationwide. Interestingly, most of the differences between MNew Urleans
and the nation are driven by particulas Iy mgh figures for Afnican Amenicans and,
mwre specitically, the Afncan-Amercan poor.

Roughly half of Afncan Americans residimg in poverty m New Orleans {using
sither the iy or metropolitan arca definition) bad no access to @ var, compared
will thirty-three percent uf poor blacks nationwide.

In addiion to these high percentages with no access 1o a car for specitic racial
and meome groups, New Orleans’s racial composition coupled with 1ts unustilly
hugh poverty rate further contnbuted o the overall size of the population at risk of
being stranded. Table 10.5 presents labulations of average socweconomic and
demographic characlenstics for all residents of the US, residents of the New Or-
Jeuns metropolilan arca and residents of the city alone. The table presents figures
fur all residents, residents in a household with access 1o al least one car, and resi-
dents m households with oo cars.

A simple comparison of the figures the first column of Table 10.5 reveals
mwch about why those stranded by Katrina were disproportionately poor and
black While Afncan Americans comprised 12.5 percent of the US population n
S0, blucks sccounted for forty percent of the population of the New Orleans
metropolitan ares, and sixty-seven percent of the city population. Moreover, while
the national poverly rate stood at 14.6 percent m 2000, the poverty rale for the
New Orleans metropolitan arca wils six percentage punnis greater (20.8 percent),
while the poverty rate for the city of New Orleans (30.5 percent) was more than
duishle the national rate.

Tu be sure, it is unlikely that those left behind m the New Orleans Superdome
or Convention Center were a random sample of the cify’s residents. While such a
random sample would surely select 2 population that was dispropurtionately black
and poor, the figures in the second two columns of Table 10,5 suggest that differ-
ential access 10 autos within New Orleans belween racial and mcome groups wis
an imporiant contributor. For example, within the metropolitan area, Afncan
Amencans constituted thirty-four percent of residents residing in & household with
access 1o at least one car, while at the same tme gecouniing for sevenfy-scven
percent of residents m houscholds without access to a single automotule Within
the central city, blacks consttuted sixry-one percent of residents m households
with cars and eighty-six percent of residents of houscholds without cars,

Sumilar patterns are observed in the proportional representation of the poor.
Those residing in poverty accounted for sixieen percent of those households
with access fo at least one awtomobile, but fifiy-lhree percent of those in house
holds with no cars. For the city of New Orleans, the comparable figures are
{weniy-one percent and fitly-six percent. respectively,

[Tws, both nationwide and the Mew Orleans metropolitan area, there arc
large racial and mcome dispanties in car ownership rates, with unusually low car
ownership rates within defined groups for New Orleans. The relatve poverty and
racial composition of those who did not evacuate certainly reflects in pan the ra-
c1al and income composition of the city of New Orleans pre-Katnna, However,
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Table 10.5. Basic Demographic and Socioeconomic Characteristics of
Residents in Households With and Without Access to Automobiles in
2000: The Nation, the New Orleans Metropolitan Area, and the City
of New Orleans

All Households with Households with
o Residents a Car Mo Car
Panel A: All U S. Residents
While, non-Hisp.  69.1% T15% 40.6%
Black, non-Hisp. 12.5% I 1.0% 10.5%
Orther, non-thsp. 4.6% 4.5% 5. 7%
Hispam 12.5% 1. 7% 22.0%0
17 end Under 25.6% 25. 7% 24.8%
605 and Over 11.8% 11.1% |5.9%
Homeowners 67.3% T0.6% 28.2%
Poor” 14.6% 12.6% FH.4%
Near poor” 16.9% 16.0% 26.7%
Panel B: The New Orleans M::Tropuliim Area
White, non-Hisp. 52.2% 57.9% ' 17.8%
Black, non-Hisp. 19.6% 13.5% 76,9
(her, non-Hisp. 28% 0% 1.3%
Hispanic 4. 7% 494, 15%
17 and Under 26 By 15.3% 2%
65 and Over | 0.8%: 10.2% [4:7%
Homeowners 6305 69.2% 25000
Puor® 208 [5.5% 53.0%
Near poor” 19.3% 18.2% 26.0%
Panel O The City of New Orleans i o
White, non-Hisp. 26.9% 32.6% . 10.2%
Black, non-Hisp. 67.0% A5 AL
Other, non-Hisp, 24% 3.0% 90
Hispanic 1.1% 3.39% 2 6%
|7 and Under 26.8% 24.1% 34.5%
65 and Owver 11.1% 10 6% 12.8%
Homeowners 47.6% 56.8% 20 .6%
Poor® 30.5% 21 8% 550
Near poor” 21.5% 1% 15 4,

Source: 2000 PLUMS-5%.

* Individuals in houscholds with incomes less than |04 percent of the federal poverty
line. -

P ndividuals m households with incomes between 100 and 200 pereent of the fed-
eral poverty line
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these sharp ditferences 0 aulo-access rales likely dimimshed the probability of
cvacualing beture the flooding for the cily’s poor and African-American resi-
denls

Racial Housing Segregation and
Neighborhood Access to Private Automobiles

Thus lar we have demonsirated two general facts: (1) m nearly all metropolilan
areas (here are numerically large populations of individuals resibing in huuse-
halds with no duto access, and (2) these populations are disproporiionately poor
and mnarity. We have also shown that in pre-Katrina Mew Orleans auto-access
among poor and mnority Commumbes was particularly low

Clearly, one would expect a relationship between the ease of evacuation in re-
sponse 1o d crisis and access 10 a piivale household auto, and the lower household
aule-ownership rates of African Amenicans would clearly put them at a disadvan-
tage. This disadvantage may be offsel, huwever, if Afnican-Amencan houscholds
have neighbors with cars who could help in the event of a disaster, Interesungly,
the stock of privately owned automobiles in the New Chrleans metropolilan area
wis more than sufficient 1o evacuate the entire population had those with cars ex-
tended help to neighbors lacking them. Tabulations from the 2004 Census indicate
there were 2.3 persons for cach automobile in New Orleans, shightly higher than
the 2.2 persons per car figure for the nalwn as a whole, Assumng an average car-
rying capacity of three persons per auto, there should have been sufficient private
capacily to evacuate all residents of the metropolilan area,

In practice, however, the racizl housing segregation thal 15 common i mos!
Us metropolitan arcas 15 hkely to have compounded Afncan Amencans’ lower
access 1o autos 1 New Orleans. Simply put, given that African Americans have
low car-access rates and are quite bikely to bive in disproportionately Afncan-
Amencan peighborhuods, such households with no access 1o a car are likely 1o be
physically surrounded by other households without access 1o a car. Thus, racial
segregation mechanically s the potential for ncighborly behavier Lo offset the
consequences of racial disparities o car ownership.

I this section, we explore the relationship between racial segregahion in hous-
ing and vanous measures of the degree of aulo access among one's neighbors. To
dv so. we analyze tract-level® data from the 2000 Census Summary Tape Files 3
($TE3) for the entire nation and use these data to charactenze aulo-uccess rates
within the nerghborhoods of the average white and black residents m all US met-
ropolitan areas.

2 Census tracts are smal] subcounty peographic units that are meant to capture rela-
tively homogenous arcas within cities that may be thought to approximate neighbor-
hoods. [n the 2000 Census, the average population of a tract 1s approximately 4,00 per-

005
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Characterizing Modern-Day Segregation and
Effects on Neighborhood Auto Access

Betore discussing specific racial differences i auto access. we first depict the
degree of racial housing segregation in US metropolitan areas as of the last cen-
sus. While there are many ways to numencally characterize such segregation, a
stundard and eastly interpretable measure 15 the “dissimilanty” mndex. The dis-
simlarity index provides a simgle number that depicts the degree of racial hous-
g segregation in & given metropolitan area. The index describes the degree of
dissimilanty between the spaual distribution of two population groups (for ex-
ample, whites and blacks) across the neighborhoods of & given metropolitun
arca. The index vanes from 0 to 1, with a value comresponding to the proportion
af either of the metropolitan area’s subpopulations that would have to be relo-
cated 1o achieve perfect balance.' For example, our tabulations yield 2 black-
white dissimilanty score for New Orleans of 0.687, mdicating that aboul sixiy-
nme percent ol blacks (or whites) would have had to move in 2000 to achieve
perfect integration,

Figure 10.3 summanzes the degree of racial housing segregabon bepween
Blacks and whites as of the 2000 Census. We construct the figure as follows. First,
we tabulate the dissimilanty score between blacks and whites for cach metropaoli-
tan ared in the country. Next, we place metropolitan areas into scgregation groups
hased on five-percentage-point intervals. Finally, we allot Atncan Americans
geross these groups according to the size of the black population in each metro-
pulitan area. Thus, the fipure presents the distribution of segregation scores acTuss
metropolitan areas, weighted by the relative size of the black population n cach
TERIOI,

The degree of black-white segregation vanes considerably from a low uf
roughly 0.25 1 a hugh of 0.83. However, most Afncan Americans live i fauly
segregated metropolitan areas. The median black resident in US metropolitan ar-
gas resides m an area with a segregation score of 0,643 (that is to say, where about
sixty-five percent of blacks would have to relocate to desegregale the region}.
While thus represents a substantial improvement relative o the degree of segrega-
ton 10 1990, the median level of segregation experienced by blacks remained high

" The dissimifanty index s fairly simple o calculate. Define the variable Aok as
the 1otal black population in a given metropolitan area, white as the wial whie population
i a given metsapolitan area, dlack, as the black population uf neyghborhood @ and whire,
as the white populstion of neighborhood § The dissumubanty mdex [ for the metropolitan

UL Black,  Whie;
aren is caleulated by the expression Ih=—3% Ry b
? 2.5 Hilack White



Figure 10.3. Distribution of US Black Residents across Metropolitan Areas by Scores of the Black-White

Dissimilarity Index, 2000
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al the end ol the century * The degree of segregation expenenced by bluck resi-
dents of New Urleans (a dissomalarity score of U687) was shightly above the na-
bonal medan

To assess the extent o wlach racial housing segregation translates mio lower
neighborhood car-access rales o the respective neighborhoods of blacks and
whites, we perform a series of simple tabulations using the STF3 daa. Furst, for
each census tract in the country, we calculate the proportion of households withow
access 1o a car as well as the number of persons per car in the census tract. Nexl,
we fabulate the average values for these two neighborhood-level aulo-access
measures using various alternative populations as weights, We unlize wial census-
tract population levels as weights, yielding estimates of automobile access in the
neighborhood of the average American. Next, we use census-tract while and black
population measures separately as weightings, generating means that can be mier-
preted as the car-access rates for the average white and black Americans, respec-
tvely, To the extent that racial segregation concentrates black households
neighborhoods with low car-ownership rates, the fraction without a car and the
number of persons per car should be higher in the typical black neighbarhood rela-
tive to the typical white neighborhood.

Figures 104 and 10.5 graphically depict these tabulations for the nation as a
whole and for the New Orleans metropolitan area. Slarting with Figure 0.4, the
average LS resident resides in a census tracl where roughly ten percent of house-
holds have no access o a car. The comparable figure for New Orleans is substan-
tally higher (154 percent), bikely reflectng the higher poverly and black popula
bon proportions there. For the averspge white US resident, eight percent of
neighbonng households do not have a simgle auomobile, compared with approxi-
mately twenty percent for the neighborhood of the average Afncan American. In
MNew Orleans, both figures were higher (nine percent for white and lwenty -six per
cent for blacks), especially for African Americans.

Figure 1005 presents comparable tabulations for the rato of neighborhood
residents to cars. Nationwide as in New Orleans, there are shightly more than two
persons per car in the neighborhood of the average US resident. However, there
are notable racial dispanties. For the nation and New Orleans, the ratio of people
to cars m the typical white neighborhood is under two, In black neighborhoods,
the ratw of people to cars ranges from 3.3 (New Orleans) to 3.5 {nationwide)

Racial Segregation and Neighborhood
Auto Access in New Orleans

The tabulations m Figures 0.4 and 105 provide a nice summary ol 1ypical
neighborhood access to autos and how such access vanes by race. A simpler

* Qee Raphacl and Stoll (2002) for a discussion of how racial segregation and ragial
dispanties in geographic job access changed between 1990 and 2000,
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10.4. Proportion of Households Without a Car in the Typical Neighborhood of All Residents, White
nts. and Black Residents for the Entire US and for New Orleans. 2000
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Figure 10.5. Average Number of Persons per Neighborhood Car for All Residents, White Residents, and Black
Residents for the Entire US and for New Orleans, 2000
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way Lo remforce this poanl is 10 analyze maps of specific regions, lo assess the
visual correlation between racial housing segregation, on the one hand, and the
spalial concentration of houscholds with no autos, en the other

Frgures 106 and L0,7 present such an unalysis for the oty of New Urleans
pre-Katnna, Frgure 106 presents the fraction of each census tract’s residents that
were Alrican Amenican. As s readily apparent, the black community was visibly
concentrated n a handful of neighborhoods, including New Orleans East, the
jower ninth ward, and the seventh ward. Figure 10.7 graphically depicts twu van-
ahles: the proportion of households without access to an automobile ireflecied
the different shadings of the peographic cubunits of the city) and the number of
households without an auto (each dot representing twenty houscholds). A com-
parison of Figures 10.6 and 10,7 reveals that households withoul access o auld-
mobiles were not randomly distributed. There is a notable visual correlation be-
iween the proportion of households that were black and the proportion of house-
holds without cars. In particular, predominantly African-Amencan neighhorhoods
cuch as the Lower Ninth Ward and Holy Cross, the Seventh Ward, and Tremé, all
inunduted wath flood walers, show large concentrations of carless houscholds, m
comparison Lo the mostly white, alsu-inundated Lakeview district,

Is the Proportion of Carless in Black Neighborhoods
Higher in More Segregated Cities?

[hus far, we have shown thal neighborhood access to autos 1s lower for African
Amercans (nationwide as well as Mew Orleans) and, within New Orleans, 15
negatively corrclated with the proportion of nerghborhood residents that are
black. An interesting implication of these patierns concems whether blacks in
less scpregaled ciies have better access 1o neighbors with cars than blacks in
more segregated cities. Figure 103 (above) reveals conswderable varnanon n
racial segregation across metropolitan areas, although most blacks reside mn
fuirly segregated conditions. Here, we briefly cxplore how segregation and
neighborhood auto access vary across metropolitan areas.

Figure 118 presents a scatierplot of the proportion of households with no ac-
cess o a car in the neighborhiood of the average black resident against the black-
white dissimilanty mdex. Each data point represents one of the approximately 2580
metropolitun areas in the country. There is an observable, positive relationship
hetween the proportion of neighbors without a car in black neighborhoods and the
degree of segregation between blacks and whites. This is preciscly what one
would expect given the relatively low car ownershup rates of black households.

To ascertain whether the correlation depicted n Figure 10.8 is dnven hy some
underlymyp churactenstic thal varies across metropolitan areas and that affects car
ownership rates for both blacks and whites, Figure 109 presents a comparable
scatterplot where the vanable on e vertical axis is the difference m the propor-
uon of households without a car between the typical black and white neighbor-
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Figure 10.6. Percent Black by Census Tract,
City of New Orleans, 2000
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hoods of the aity. By calculating the difference relative to white neighborhoods,
the figure nets out any unobserved area characteristics influencing overall car
aceess rates. Again, there 15 a strong pusitive correlation between Lhe relative
proportion of households without cars in black neighborhoods and the degree lo
which blacks are segregated from whites.
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Figure 10.7. Households Withoul Access tua Vehicle by Block
Group in Orleans Parish, 2

Sgycent ol Moatahoidh =hed GiEnLde ¢ vwhicin

e oA
| E i ._,

#ﬁﬂ"
> . e
i DRSS
- -4__-
4 b R e
Conclusion

Several clear panerns are documented in this paper. First, we show that 1n musl
metropulitan areas there are sizable populations of houscholds withoul access 10
automobiles. Individuals in these households are more likely o be poor and mi-
nonily and are perhaps the most likely w he lefl behund in the event of an emer-
pency evacuation. Second. there ure quite Jarge disparities m car-ownership rates
between black and white households. These dispanties certamly reflect average
differences n income as well as differenual costs of uwning a car Monetheless,
even among the poor, black houscholds are considerably less likely than white
houscholds 1o have access w an sutw. Finally, there 15 4 compounding effect of
racual sepregation on o access 10 automobiles via the fact that low black car-
ownership rates coupled with rucial housing segregation Comcentrales poor mi-
norties in neighbuorhoods where many houscholds lack automobile access

These findings rase several guestons regarding how federal, state, and lowal
poheymakers should plan for the evacuation of a regron's most vulnerable resi-
dents. Grven low car-anership rales among certain subgroups, one might ask

Sucineconamic Differences i Household Ausomobie Cranership ates 21

Figure 10.8. Scatter Plot of the Proportion of Households with No Car
in the Census Tract of the Average Black Resident Against the Degree
of Black-White Segregation by Metropolitan Area, 2000
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whether a ciy's existing public transit mirasiructure can be adequately muobi-
lized to fill the gaps left by a private-lransport evacuablion. Moreover, given
many of the difficulties experienced in the evacuation of Houston svon after the
Katrina disaster, one might further inquire whether higher car-vwanership rates
would appreciably help.

In the case of Katrma, the preexisting public transit evacuation plan failed
miserably. New Orleans had an emergency plan o evacuate one Lo lwo hunidred
thousand people by bus i the event of an emergency, As the bumcang ap-
proached, the city established ten pickup points to take people o emergency shel
ters. Dnvers were Lo take their own families to safety on the first loaded bus runs
and then continue 1o evacuate others. However, the plan farled completely when
only a few dnvers reported to work during the evacuation penod. Residents then
were directed 1o the Superdome and the Convention Center despite the lack ol
adeguate water, food, o secunty there.
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Figure 10.9, Difference in the Proportion of Households with No Car
in the Tracts of the Average Black and White Metropolitan
Residents Against the Black-White Dissimilarity Index, 2000
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Even liad the bus drivers done their jobs, the plan was not likely o succeed. A
few sunple calculations demonstrate the enormity of the task of evicuating those
without privale transportation and the hrmited ability of transit 10 nse to the occa-
sion. Optrmistically, five hundred buses' could have evacuated perhaps forly per-
suns per vehicle or twenty thousand persons per set of outbound trips. A fifty-mile
irip to shelters® outside likely high-damage areas would al minimum take one
hour, assuming orderly luadmg and unloading, minimal tume for driver relief, and
little or no iratfic congestion, Another hour would be consumed as the bus
unloaded and then retumed for the next run I drvers had been willing o work
sixteen-hour days, 160,00 persons could have been evacuated in a day under

In the New Orleans Regional Transit Authority’s February 2004 repart 1o the Na-
tonal Transit Database, the agency reported 364 buses and 40 demand-response vehicles
concervably available for maximum service. Elsewhere, the school bus fleel has been
estimated 1o be about one bundred vehicles {Lioman, 2005},

" Note that Baton Rouge 15 about 80 miles away, so evacuations of up to 30 miles
are conservalive for these purposes
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weal clrcumstances, Le., assuming dovers could be found for all runs, fuel was
avatlable for rapid refueling, no breakdowns ocourred, and oo traffic backups or
other mcidents slowed the tmps.

A more realistic plan would assume that speeds on freeways would be no
more than twenty miles per hour dunng an evacoation, and perhaps as low as 1en
miles per hour, Al these speeds a one hundred mule round wp would take five to
1% hours (assuming the mbound Inp would be at posted speeds) and no more than
two runs @ day could be accomplished. This would have cut the New Orleans bus-
evavuabon rate o only torty thousand per sixteen-hour workday.

Thus, with the benefit of lundsight, 11 is not wo surpnsing thal the exisling
transil evacustion stralegy failed, The system capacity was small relative 1w the
population withoul automobiles, and senouws unplementation problems (e g, lhigh
dnver-absence rates) hampered the effecuveness of the etfort.

To be sure, the results from tlis one disaster do not indicate that public transu
cannot partially or even completely fill the gap left by less than universal access 1w
privaie transportation. In other disasters, ransit has played a sipmificant role
both evacuation and postdisaster recovery. For example, transit was the principal
means of evacuating hundreds of thousands of people from lower Manhattan afier
the 9/11 attacks on the World Trade Center. Transit also was used in New York 1o
bring emergency aid into the area. Likewise, in Washington, D(C, the city's Metia
sysiem evacuated several hundred thousand people after the attack on the Penta-
gun.

Nonetheless, the difficulties encountered 1n the wake of Katrina suggest that
more comprehensive (and perhaps creative} planming 15 needed to avoid such ca-
tastrophes in the future. For example, while the mitial plan was to evacuate New
Orrleans residents from the city, an allernalive was o move those without cars and
those with nowhere (o go only as far as the nearest “safe”™ location within the storm
zone. The Superdome and Convention Center were miended w0 be such siles.
While the Superdome proved to be a severely flawed destnation, dentifying a
muore sutable locanon within, say, ten o twelve miles would have greatly reduced
bus travel distance and may have permulled moving everyone to shelter in a day.

Alternatively, reports mdicate that Amtrak had some equipment availahle for
evacuation and such asseis could have greatly increased Wew Orleans’ overall
evacuation capacily. A single tramn car can carry two buses worth of evacuces.
Morcover, the exclusive nght-of-way for rail means fewer congestion problems.
However, communications broke down and this option was not used. Sirmularly,
buses were not brought in from other jurisdictions to help with the evacuaton.
Perhaps tapping such alternative sources would have provided a substantial boost
toward transit evacuation capacity.

The limuations facing transit-based evacuation strategies raise the queston ol
whether higher car-ownership rates would mcrease the swiftness and coverage of
general evacuation, Clearly, low car-ownership rales among poor and vulnerable
populations will continue in nearly all Amernican cities. Even the smallest metro-
poliian areas have thousands of residents without cars. Moreover, a significant
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proportion of such houscholds also have mohility limntations er other physical o
mental disabilities that maght prevent them from doving

Aceess oo car, however. does not puaraniee an easy evacualion In New Or-
leans when Katrina hat, some poor Families with cars chose to remaln in then
homes because they tid nol konow anyone outside the ety that could provide shel-
ier and did not have the money to stay i a hotel. Others staved because they did
ol want to leave pets, for whom evacuation plans had made no provisions Lack
of mformation regurding the availabhty of sheliers further discouraged depanure
A study done lwo years before Katrina showed that there would not be enough
roadway capacily o evacuate everyone b car in any case. With only sixty percent
of the affected population evacuating hy car, roads were predicted to be jammed
with speeds lowered lo five to ten miles per hour (Waolshon, 20020,

(iher cities’ experiences also underscore the limitations of auto-hased
svacuations, Following 9711, many Washington, D.C. workers left then cars in the
city and evacuated by transit due to standstll traffic. Average speeds on both local
streets and freeways dropped to less than ten miles an hour and some travel lanes
were blocked by cars abandoned after crashes, breakdowns, or stmply runnming out
ol pus

e Houston expenence, i few weeks atler hatnini, shows that even a Tea-
sunably well orchestrated, car-focused evacuation stralegy can fail. As Hurmicane
Rita hore down on the Houston-Galveston area, officials called tur early evacua-
tion and planned to reverse freeway dircchions o morease capacity northbound,
away from the coast. Plans assumed thal as many s 1.2 mallion people would Hee
for pomls north. However, early nolices recommended that everyone leave the
metropolitan area, and some 2.5 milhon, about half the region’s population, appar-
ently attempted to do so. This led lo massive traffic jams on all the frecways, with
average speeds under five miles an hour on many routes. '

Giiven the lmitations of transit-based as well as private lrunsportation evitid:
ton strtegies, what should localines do in planmng for future catastrophes? We
huve shown that thousands of people m every metropolitan area of the US lack
curs 1o help them evacuate n the case of disaster. Many of them live in areas
where transit could serve as & good alternative, but the New Orleans expenence
shows that transil can fail badly and that even a sizeable transit capacity may not
suffice 1 & major disaster. Moreover, many of the nation's metropolitan arcas do

" According to personal interviews conducted by the authors . November 2005,
Cars i Howston overheated and broke down or ran eut of fusl, blocking roads and cuting
capacity further. Gas stations ran dry anel others were closed for lack of staff as thew
pperatars joined the evacuation. Plans to reverse Ireeway lames to increase outhound ca-
pavity were abandoneil, afficials stated publicly that the lanes were needed to gel emer-
gency vehicles and supplies int the danger zone, but privately they admitted that a bg-
e reason was that the equipment and staff were not available w reverse dircetion of the
lanes, 4 process that requires INECVention il cvery on-ramp [n addition, they discovered
Ut many motorisks necded 1o travel south to pick up family members before EVACUAITE,
and clasires vaused considerable motonst canfusion and comstematiom.
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not have extensive transit systems, so there 15 oo realistic possibility of relying on
transy alone m thuse arcas.

Cars can evacuate thousands or even mullions, bul 1 @ mass evacualion, cars
cun he caught m mult-hour traffic jums, with vehicle breakdowns, fuel shortages,
and m the worst cases, road blockages that constrict movemnent i or oul of the
affected area, exacerbanng the extent of the disaster. Cars fall short f roads out
have collapsed or are blocked, if fuel cannot be found, orif the vehicles are dam-
aged m the disaster. Cars may nol be fast enough if everyone 1s evacuaung at the
same time,

Tapping allernative sources of transit capacity is clearly an avenue worth ex-
plorng. Areas that face comparable yet imperfectly correlated nsks (such as cities
on the gulf coast) may benefil frum pre-urranged sharing agreements whereby
uter-locality cooperation can expand the capacity of a oity’s lransit syslem when
necded,

Sharing ndes may also provide an allernative way W move more people oul
more quickly. To be sure, many drivers fill their cars with fanly members, pets
and valuables, emply seals may be scarce. However, hardly any area has orgun-
yeed to provide ndesharing m a disaster. We cannot be sure what 1 would take 10
make such an etfort successful. Future thinking and rescarch in this area 15 needed

(ther oplions need to be coordinated better than they were m MNew Orleans.
Trains could have evacuated thousands but were lefl idle. In the San Francisco
Buy Area, fernes helped evacuate people in 1906; the Bay Area Regional Transi
System kept operating after the 1989 Loma Priets earthquake. But the next quake
could bluck or dumage ferry access or damage the BART tube or tracks. 1t 15 hard
1o know in advance which assets will be accessible. so all likely scenaros should
he evaluated and workable response plans prepared.
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